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 E: (8] REMBEFBAEEFEFFTORES, AIHEREABEHATINE, [Fik]
#su% B BB AL T A & M3 AR R s ) B A ) ﬁtw%ﬂc, FAE B é’a%ﬁ] 3kt 6 /\éﬂf@uﬁiﬁ
%, RALE 09 R B SIS £ KA pPICIK BUkF, Jrill i W st el 77 ik NS AR B GS115 F ., A
F AR R EAR LG G418 BAT ML T oy Thik, 2 FE A Kb KA, B4 3 #Fr
AR F BT L0 B A RIE R B, AR IS 37 2N T AFRIE R Bt 5 A MOk
%é%%%a ﬁﬁ%%ﬁm KA H %éﬁ%&ti%@ﬁ%%%%%m,ﬂmm&%m
T BEE X, [4R]) BATHRAE OMEREABEEHFIRE 25 °C. FBEZ 0.75%4= pH 7.0 &
HTFERT & %ut, RLFHE|T 24 gL, HHALE éﬁ’?’?é%\ﬁ] BB 1% %) 23 970 U/mg.
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WARE . EFECRHEHRE . HIEFE. XKIHFE. SOHBRALENEEATE PR .

KEER: FATHA, HRAEHE, EHSE, AR

Expression and activity determination of codon optimized
Antheraea pernyi lysozyme in Pichia pastoris
LIU Zhen-Ying LI Wen-Li"
(School of Life Science and Biotechnology, Dalian University and Technology, Dalian, Liaoning 116023, China)

Abstract: [Objective] In order to improve the expression of Antheraca pernyi lysozyme in Pichia
pastoris and determinate the lysozyme activity. [Methods] According to the Pichia pastoris codon
preference, we optimized the codons of Antheraea pernyi lysozyme gene and added six histidine
residues at the 3’ terminal of the gene. The optimized gene cloned into pPIC9K vector. Then we
transfered it into Pichia pastoris GS115 through the electroporation method. High copy transformants
were screened by using different concentration gradient of G418 and realized the secretory expression
by methanol induction. We separated and purificated Antheraea pernyi lysozyme by ammonium sulfate
precipitation and Ni-chelating affinity chromatography. Then we determinated the Antheraea pernyi
lysozyme activity by turbidimetric method and detected antibacterial activity against Micrococcus
lysodeikticus, Staphylococcus aureus, Bacillus subtilis, Ochrobactrum tritici, Escherichia coli and
Acetobacter beijerinck by the agar diffusion method. [Results] The expression conditions were
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optimized, and the highest expression level of Antheraea pernyi lysozyme occurred when the
recombinant strain was induced with 0.75% methanol under pH 7.0 at 25 °C for 96 h. The expression
quantity reached 2.4 g/L. and the specific activity of Antheraea pernyi lysozyme towards Micrococcus
lysodeikticus was 23 970 U/mg. [Conclusion] Codon optimized Antheraea pernyi lysozyme was
successfully produced as a single major secreted protein in Pichia pastoris GS115. Antheraea pernyi
lysozyme exhibited antibacterial activity against Micrococcus lysodeikticus, Staphylococcus aureus,
Bacillus subtilis, Ochrobactrum tritici, Escherichia coli and Acetobacter beijerinck.

Keywords: Codon optimization, Antheraeca pernyi lysozyme, Pichia pastoris, Antibacterial activity

EAER, B R BARTEIR AL Yus e 3 A
AR 20 B b A IR A, (U2 T
PR, 7 TR YA R, HE
LT REXTHUA: R S AU AN T . AR T
B B P LA, FRIE 2 A sk Al it
i R E R 2N, S AT RR . oE
P EAL, W TR R R, BT
PG A BRI AL T B bk 2 i K B
6T A A= 1) TR B R 3R 3k HAth > U5 1) 1 T
fitg I, DU BEAE SRS S /5 A il 2R 2K o 0 5 4 1)
.

B (Lysozyme), SUFRHEE Aol N-Z A
RE ST BRMHK A, 2 30 o B R 240 1 00 i R SR
) N- 2 T RE R R N- 2 IR 2 L A M =2 [B] 1) B-1,4
WEFF o7 200 PR AS P 28 22 W 0 At T S P AR
JIK, SR RE Y S P 23 T A R i
PRI, 5 TR B AE R 22 B0 E W AR Ay B g BA
BUEM . AL, TETCEMESIYID, RG] LR
— P ISR  fRAN P2 A C TR I N JT
R LML TC B HES YR K . WS TR AT 5747 11
HLf R B AR [ BLIEZES, 5 DNAL RNA. Jhif
HEAEMEE:, fRikiml, RS a1 %
HAethThig, WA . ARG, Poms. SRREM
T PR . ik, Rz N T
Wk, B RS A S ™ Bk
IR RIIRG R —FEHEENFERLERS, CFA
1 000 ZFIMEREATEZRIERGE T NIYIRS, &
HEA) AT Tk, FIZERERPETFEY, %
RKIXZRGEATENR T KIGFFH R IE RGEAGER IR
LR ER BT . A BRI AE R, T

Hgsh 7R . FLIEIMRE R G0k
AP AR L BREE SR L RBACHIRSE A o [RI,
SR | BRI IR RE R A RGBTk Y Kk 1
WEEAAL | RIS 2255 B, AR ARIR MY
ZHEI N TERRE R SEmR, T H 3G SR SRR RA
ST W, WNREE . SR EE . AR pH
B BRILZAh, BT EE AR A i i 22
H )3 A B9 2565 50 %6 7= W) ) ik i AR R
s pl10-12]

FEAS VS T i (Antheraea pernyi lysozyme, ApLZ)
HEEREMFE T C Bl mig, HABuk s
120 MEHEIR, WG>T40 13 987.8 Da, & 4 4>
B, TEPEHG H Glu32 A1 Asps0 AR, A
GEAR 5 58 iR TR 5 05— i 2 P RV 7 T il s A
AT, FIHAY TRREOARM R TR R
EEREERERIB RS, 410 1 ARV TR S
S ALK A = IS RS T LA

1 MRS hEk
1.1 SKIawtHd

VS EESIOR TR | & B (B A BRI | A 2R AT B
RIAFFB . A AP IE S AR BSFF IR . BRI L
Pk GS115. pPICOK Jrkids A LI R ORAF; PR
PENYINE SnaB 1 . Not 1 . Sal 1 W4 H K% TaKaRa
]y BURERBGRA & . ORI & . G418 BT
AR E AT A TREARAR; YPD,
BMGY . BMMY #l MD };555:3454% Invitrogen 23 ]
F14) 56 R T o 1 S B B TR 1
1.2 WHZE
1.2.1 HERBHEBERFRIL: 28 GenBank H1HE
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TVR R IR 7791 (GenBank & 555 : DQ353869),
R 58 IR P B 22 (A 55 -, AEAS R S LR 7 91
PIRTEE T, IR 05 DL AR A XA 2 o il S TR
AT BT, FFFEF SR 5 L SnaB 1
Y, 3w b 6 AR5 BN Not
T BEUIT 85 o KA L 1 L R 7 310 5% i T
ISEIE, AR SR E RS PUCST-T I

1.2.2 BB REHIRBIEE: H SnaB | /Not
[ 333§ PUCSTT-ApLZ ki . pPICOK JFiki,
1% AR MEEE R vk, [ H W R By, 53
VI pPICOK #ikit e, "W ib 2 Kis
FF DHSe 32 A M, 28 WU U) % @ 4R 15
pPICOK-ApLZ Fik#hik,

1.2.3 EEFREEERUREE(L: pPICOK-ApLZ FIREHIA
FH Sal 1 PARFUIZYEILIS , SRATH S ik A ke
IREERE GS115 sz diffirh . iRk si R s T
30 °C §rEIFE 5-7 h, WRAR B/ DA ZR ) MD
REFREE |, 30°C H53% 2-3 d, HAIK LT,
124 SENAMELFHFER PCR £E: B
IUAE MD 3555358 B A K 5L TR U S B e & AR [H]
WeE G418 (1.0, 2.0, 3.0, 4.0, 5.0 gL)i) YPD &%
FEH L, 30 °C KigF 34 d. EEUES 5.0 g/L G418
) YPD 55373 E K HOR VA PCR %5 o DL -
V-2 U B R A5 300 4 v DL B Ak T3
A, 519l pPICIK #iAEH G149, 5S'AOX-F:
5-GACTGGTTCCAATTGACAAGC-3'; 3'AOX-R:
5-GGCAAATGGCATTCTGACAT-3', PCR JZJW{A
(20 pL): 5% AOX-F il AOX-R (10 pmoL/L)%%
1.0 L, #iH2(30 mg/L) 1.0 uL, dNTP mixture
(2.5 mmol/L) 2.0 uL, LA Tagq (5 U/uL) 0.2 uL,
10XLA Tag buffer 2.0 uL, ddH,O 12.8 pL. PCR %
WA 2 94 °C 5 min; 94 °C 1 min, 55°C 30,
72 °C 2 min, 25 PME¥F; 72 °C 5 min,

125 EREFERAERIE: PHZ PCR &
SEERREATE KR T 25 mL BMGY #;7asLhl]
28-30 °C., 180 r/min ¥53% & ODgo=3-5. 4 000 r/min
B0 10 min PEEEK, HIAEIET 50 mL BMMY

JrEFedtrpttl - 28-30 °C, 180 r/min ZkZEAR 1 FE .
RFFF 24 h BY 1 mL 3547 10 000 t/min B5.0> 10 min,
FUE, T 0T, R 24 h
I EE R LR R 5 mL/L,

1.2.6 ERBREBHD BN K ApLZz £l G
WLt A0%I IR B DTTE KBR AR 24, 4t 80%
BRIREDIIE)S . 1 50 mmol/L Tris-HCI (pH 7.5)i%
Mrad R lkEh, SRJG MR HSEMZENT, YR &
500 mmol/L BRI RERREEZZ il (pH 7.5), feJa
VM B2 v R T

1.2.7 #EERFLE N-FEELLEE: R Endo-H
fk P E AR VR IR A N IR (L, B
20 pg MEARIEFEEGT DM AR S i 100 °C
A 10 min fEHASE, IIA 1710 (RFR) 10xG5 2%
M, FJEA 1-5 uL Endo-H, 37 °C 7 1 h,

15% SDS-PAGE #&E HLIK K 30 B o (A E A T it
1.2.8 HEZAREMEBENE: (1) FHEIEY
PO VTR I B A I AR S P . I 0.1 mol/L
A 2 RO (pHL 6.2) 44 V7 1 TR 1 Y0 R 5]
ODgoo M 0.8, JHALAZ 5 mm FTHLAS1EST 9 & A 15 B
oKD . W EMAERE . AEFT I R
LR X AIHTHL, 4 40 uL AEIIFE B 5 TR SRR
TETEALIY, [RIES ARSI G s TR FE P BR L, f30°
T30 °C fHIRAA PR 12 h, WEME BTSN, (2)
TR FH B b 70 S A A R RS /N BB BE £
BREAEIIR | mL, BT EMAIE 50 (8, 2R)5
T 25 °C. pH 6.2 54 T B HUMANE 2 95 14 B
0.2 mL JFIR2), MOIMABSRAS T, B0 30 s IE
Ayso (B WG S PAALE X: 76 25 °C L pH 6.2 551F T,
Ayso BRI 0.001 9 1 AN S 807, BT U,
FH LA BVE 22 VA RTINS 1A =R . s
it 1% 1 BV =[A4s0 (0 $)—Aaso (60 s)]x1 000/FF i 2 5E
B, FLPRE S TR IR SR F BCA MRINE

129 25 L ABEEFEEFHEBRIEZHN
ldk: FIH 2.5 L ABERESEAT A BE, B AER A
BMGY/BMMY #E47& B, i FHE /K R IR 55
pH. FERRA KRB, R R 28 °C, pH 7.0,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



X HHERE: T FOU A Ia AOME A i BRI I B v A 20k B PN 295

3 300 t/min, WA EN 0.5 V/(Vomin), iH4A
ANF TR R R R Ok B K, 5 1k %h
JHh, YUk h s, EARBESSRENE,
HIXFE SR (20.0 . 25.0, 30.0 °C), HIEEy
(0.50%. 0.75%. 1.00%. 1.25%). ¥ 3 pH {H
(pH 5.0, 6.0, 7.0, 8.0)#EATHLAk, il e H it
71, MITTHA 8 B L A e 25 A

1.2.10 #EEAEMEFEROMAR: (1) S
SO o WAL A 2 i T A E pH 6.2 1Y
BERRERZZ v D, SR LI 4. 16, 25, 37,
45,55, 65, 75 °C THEGME. (2) i PG S
pH. TEfGETRE T, Z0305E pH 3.0, 4.0, 5.0, 6.0,
7.0, 8.0, 9.0 BEIRERGE IR N BTG M

2 BRELH
21 MEERFEMERZFDFOMRL
PR R IR T DI ATER T, R TR
IRVEAR IS RIS T 500 77 A, Wi A T4
BT ARAAL IS R E A B EE R P 51 (81 1,
RN AR 53 R 5 AR AL 751 o
2.2 EEFREERRIAHK pPICIK-ApLZ ROt
pPICOK-ApLZ JFikiZ: SnaB 1 /Not 1 WD)

Native AAATGGTTTACCAAATGTGGGCTAGTGCACGAGCTGAGGAGACAA
Optimized AAGTGGTTTACIAAGTGTGGITIGGITCAT GAATTGAGA AGACAA
Aminoacid K W F T KC G L VH E LR R Q
Native ~ GGCTTCGACGAGAGCCTAATGCGGGACTGGGTCTGTCTICGTTGAG
Optimized GGTTTTGATGAATCT TIG ATGAGAGATTGGGTTTGTTTGGTT GAA
Aminoacid G F D E § L MR DW UV C L V E
Native AACGAAAGCAGCCGTTATACTAATAAAATCGGTAAAGTGAATAAG
Optimized AACGAATCTTCTAGATACACTAACAAGATTGGTAAGGTTAACAAG
Aminoacid N E § § R Y T NK I G K VN K
Native AATGGCTCACGAGAC TACGGCCTCTTCCAGATCAATGACAAATAT
Optimized AACGGTTCTAGAGATTACGGTTTGTTTCAAATTAACGATAAGTAC
Aminoacid N G § R D Y GL F QI N DK Y
Native TGGTGTAGTAAGACCTCCACCCCCGGAAAGGATTGCAATGTGACT
Optimized TGGTGTTCTAAGACTTCTACTCCAGGT AAGGATTGTAACGTT ACT
Aminoacid W ¢ § K T § T PG KDC N V T
Native TGTAATCAGCTCTTGACTGA CGATATTACAGTCGCGGCGACCTGC
Optimized TGTAACCAATTGTTGACTGATGATATTACTGTTGCTGCT ACT TGT
Aminoacid ¢ N QL L T DD I TV A A T €
Native GCGAAAAAGATTTACAAACGCCATAAGTTTAACGCTTGGTACGGA
Optimized GCTAAGAAGATTTACAAGAGACATAAGTTTAACGCTTGGTACGGT
Aminoacid A K K I Y K RHK F N AWY G
Native TGGTTAAACCACTGCCAACACTCTCTTC CAGACATTAGCGACTGT

Optimized TGGTTGAACCATTGTCAA CATTCTTTGCCAGATATTTCT GATTGT
Aminoacid W L N HC Q H SL P DI 8 DC

1 HRREBRAERFISHALEERFIILLR

Figure 1 Comparison of native and optimized ApLZ gene
sequence

Y5E, SR 2) R, A 395 bp ZE A RS B,
FH] ApLZ LR OB HEE] T pPICIK #ifk I
2.3 FLHEEFKREER pPICIK-ApLZ S NFHME
AL FHIFIER PCR £7F

REALHEE MD Sl AR K R 100 Z2A4E 75
(1 3A), 25 SRR EE G418 1Y YPD A vt )
A% 16 trE+E DLBHYESE 4L 3B). H] pPICIK %
TRAIE 51 PE1T PCR P34 (& 4), 4558w, FH
PEREALF B 2 25317, —2k20 2.2 kb [ BEN SRR
P RETRIAR 1 AOX 1 R, — 4524 870 bp W B H
Y% 377 bp F1 Flanking AOX1 (492 bp)=Z Fil,,

2 FELERKL pPICIK-ApLZ WEGHN L E

Figure 2 Double restriction sites analysis of pPICIK-
ApLZ

E: M: BpiESr T3 DNA; 1: 2 SnaB 1 /Not 1 XEEIIS
pPICIK-ApLZ JFiki.

Note: M: DL2000 marker; 1: Digest with SnaB [ /Not 1.

3 ¥ NFRME L FRITFE

Figure 3 Screening of high-copy positive transformants
E: A: BALTFAEARE G418 1Y YPD P FARKIAEN; B: #%
T4 5.0 g/L G418 1) YPD AR A= K AR L.

Note: A: Growth in the YPD without G418; B: Growth in the YPD
with 5.0 g/L G418.
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bp M123 4567 bp

——2200
—887
—492

B4 3#4LFH PCRIIELER

Figure 4 PCR amplification results of transformants

IE: M: fRfESThE DNA; 1-6: BAMERALT; 7: BIMERALT
Note: M: DL5000 marker; 1—-6: Positive transformants; 7:
Negative transformants.

24 MEERBEMBERBIKSH

#3435 120 h J5 8 000 r/min &5.0> 10 min Y54
KW LIS, AT 15% SDS-PAGE MLk % &, & 5
Al LI H pPICOK-ApLZ 7 20.0 kD 24544 — 45 ik
M4, MEBZAT, EREEKR 6.0 kD 247, il
] RE A& A N-FHIEAL
25 MERBEEIBESEN

FEENT G R A A R RE T Sl )S 4
SR ZE B | Ve, #EfT SDS-PAGE HiJK, %%
RANE 6 Fros , FEVE LI A E 2 s DA B e B ook
T AN E A TS T o D VR A IS i 7T LA
SR R AT R kAl

kD M12 kD
60—l

45.0 -
350— =

27.0— %

200— % 200
14.4— ®

5 HERFEBHESRIE

Figure 5 The SDS-PAGE analysis of ApLZ expressed in
Pichia pastoris

W M: WS TEEN; 1 2SHER LR 2: ERRE
it T 1 TR

Note: M: Protein marker; 1: Negative control supernatant; 2: ApLZ
supernatant.

kD M1 2 3 4 kD
——
66.0—— ‘

45.0—— -
35.0——F =

27.0——

200—— =

14—
i —
4.1—L

- —200

.

I

El6 fEERAEMRIAEL

Figure 6 The 15% SDS-PAGE of the purified ApLZ

F: M: W FREE; 1 SEEELHR; 2. FiBE;
3-4: Vi

Note: M: Protein marker; 1: Negative control supernatant; 2:
Penetration peak; 3—4: Elution peak.

2.6 ERBEEG N-EELEE

Endo-H Wi 6 73 BT VE e v TR B 21k, 15%
SDS-PAGE HLIK% €, MK 7l LI, TEkmER
IR R HFEAR I TR 2R A T NSRS AL N
AR A B T S Y N- 2 o 2 i o 2 M R ok e
HiBLLl Asn MIREMERGEE YRR TAHIE , Retef b
HERY Asn DAZIAETF Asn-X-Ser/Thr 3L/ ¥, Hib X
MBE Pro MMERE A LM, Frid, WmbEA
T i T R4 2 A SR AR B 7 5 o . NPLEPSY
N¥*-GY-8% NP.vTP,

kD M 1 2 kD
66.0——
45.0——
35.0——~
27.0—— .
20.0——

- —20.0
14.4—
Y - ——14.0
6.5—— =

[

B 7 ApLZ % Endo-H ESHZ 5 HYEERL B K

Figure 7 The SDS-PAGE of ApLZ after enzymatic
hydrolysis of Endo-H

TE: M: bRESr FHREE; 12 48 Endo-H RS IOME &R TR i ;
2+ F:% Endo-H FEfi W A A5 G,

Note: M: Protein marker; 1: ApLZ after enzymatic hydrolysis of
Endo-H; 2: ApLZ without enzymatic hydrolysis of Endo-H.
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2.7 RIS EEGEE RN E

4ifbJ5 MFER A IR 42 BCA TEIE, ¥R
N 2.4 g/L, BCA bR an&l 8 fios, #nifEdy
Pk y=0.895 32x+0.136 76, R*=0.993 7. i@iLHd
R E AR S5 MR AR I T B S, g B Ak B
23970 U/mg, i@ BIRY WO, KR IVEGR A T
X4 A IR A . A ZEARAT R . A RERORTS
EEFFEE . KIGFFRE . o BT R A 0
(E 9, JLH X4 B AR ER B . R ZE AT L
B SR T AT ERT 1 1
2.8 25L AREABERBEHBEGML

MIE 10 FTLLE H, VERIATEEGAE 2.5 L K IEE
WA S 550 15 S0 ] 96 h 5 SR 25 °C.
KiFRH pH 7.0, HEEHREE 0.75%.
29 MRFEMBEZERENE

M TTA BTLUF H, FEA A R A 5 1 PR
JER 37 °C, 7E 25-45°C YW, AHXT S PR FRTE

06T =0.895 32x+0.136 76

R*=0.993 7

0.5f

0.4

03}

4 562

0.2}

0.1

0.0 : : : : : :
00 01 02 03 04 05 06

Protein concentration (g/L)

&8 BCA ENEEZERIREFRAERMLZ

Figure 8 Standard curve of protein concentration by BCA

75%LA b, & 55 °C B, HEHEG R TR, 85 °C
IEAES G JLF-R 00 ML 11B FTLAR Y, FEAH
HRE A BIE ] pH A 5.0, TEMRPRIE S5 T AR it
TR, Y pH 3AF) 9.0 IHHIXT G H 27%,
FEUANEZR 1 TR TR R L 25 TG 45 s o

B9 #HEEAREBBAINEER
Figure 9 The antimicrobial activity of ApLZ
E A EWOWERE; B: MEZFAMTE; C. WEEREKE; D: &HITE; B KBITE; Fo S ERHTHE. 0. bR ;

. MERE .

Note: A: Staphylococcus aureus; B: Bacillus subtilis; C: Micrococcus lysodeikticus; D: Ochrobactrum tritici; E: Escherichia coli; F
Acetobacter beijerinck. 0: Standard lysozyme; 1: Antheraea pernyi lysozyme.
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[ -a—pHS5.0 800 - —a— 0.50%
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10 FEEEQA). FRBE®B). EFE pH (C). BEREDO)MEERHBRIEENHIT
Figure 10 Effect of induction time (A), induction temperature (B), pH of medium (C), and
methanol concentration (D) on the expression level of ApLZ

A B

120 120
__ 100} 100 |
z 80r > 80t
2 g
8 60f 3 60}
o o
B 2
= 40t & 40
o) O]
& [

20 20 F

0 . : 3 1 1 1 J 0 1 1 1 1 1 1 1
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11 #RABHRBREQA). pH EFAZ(B)
Figure 11 The curve of ApLZ for reaction temperature (A) and pH (B)
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3 e

T TR v e 18 A i 1) B R A A SR R R R AR
B RZNEST, A 61 MR HA 25 4
JEREREPT R Z (1) o AR B P8, Al
DAZE LY (RNA (97 A2 1A K f 3 00 52 SC -4
DB AT E R, [RIRHA T B%
(i A R EHE %L T B Chiss
HHF 5 MRERABRBIL T CGC 548 MR RE il
FHARET B ) AGA J5, Chis8 BRI E 1
3 4%, Xu Z2N RS T BEHE DR 1ipJ08 (1 17 225 R
Wiif, FBERERNKfEMER 4.7 UmL,
T A DI A 118 35 R 8 305 5 A6 00 S 810 i 7 g 11%) 7K i 0%
PE, IR, 20 % TS FEBER T LT

Ve TR ERAA I —F 2B R, BRI
SeprrE 2RV, IR TR b P g
A 223 e G 0 e 2 I L v T R )
(18 R AR Al SOVE AR 0 IR 2 P BR T 1, ATk
SERIA K EUFSE T AN . B L T T
T 7K ZE BT D75 S M A 0 A T g L R 7 25 e
Fik, PUATEPE M NBIKARUCA TCHRIK AL BEA | i
RGN | FER A AR . RIAFT AL
HRYL, gk PRV A TR T T ORI T
T, TPHER e 7 5 T L TR b 31 E S
EEIRBERE R R T T R, G5 DU AV R T A
JS 1 PN A A8 T B BR A X — B0 T B A R AP R
KA o AR 75 D Rl ) S R/ IN Ok LAt 240 B
(R BR 1 FH AT Bt — 2 BOF Y . AR AR B B R
[ A (1 2 O I s o Y [ O R
B LR A SR RE GS115 Bk, FEXHEm
R RHST T, E52EE 96 h, 52
J& 25 °C., HIEERIE 0.75% M35 58 pH 7.0 &0 F
ST Rl , Rk E LA 2.4 g/L, St
PEDIE 2 IR RE R . 4 8 R BR A . AL
ORI . AR . KBTI . S SRR
AT, JCHXT SRR BRI | Rl 2R AT
B IRBEOER I M B MR . Alb)R FE R T

MG A% 23 970 U/mg, Tl AL KHEAE - 1E#
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