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B OE: (8] ERAETNITANSZORAM Gk if ik~ 1A AEE(DN)FH,
stA#ATREGE T, [F 5] AR 5 FABLZ(FMOC-CIAZ AT AT £ 44 & 2URAR &35 7% 5 it
DNJ = A H; @18 M SRR, 325440 . 4 39 4 L4 FEVL B 16S IRNA 5 7 ARl 447 5
% ok ikxt DNJ 2 A B #4752 4 10 L A B4R 347 R B A%, #1 B FMOC-CI
AT AL B 2ORAE &85 M T DN) A&, [ R]1 A 80 s B A o-#E 3 B3 4| 7| 7 M 49
EIEARKE T REAFE —H DN ZAH, A% T A PWA09, MF# T A XRE Z X F
i (Streptomyces gobitrici); & B AT % & B, DNJ A48 E 5 PWA09 49 K BRI =M, K&
+ DNJ KA A 12.1 mg/L. (461 & K4 FMOC-Cl A AT4#T A & RoRAl &3k o B F
DNJ =A@ 69 ik, JFa RRMEARE ZFEETH LB R T % Z 3 DNJ.
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Abstract: [Objective] To screen the 1-deoxynojirimycin producing strains by employing high
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performance liquid chromatography with pre-column derivatization and then perform phy-
logenetic identification. [Methods] High performance liquid chromatography with
9-fluorenylmethyl chloroformate (FMOC-CI) pre-column derivatization was a way of screen-
ing the DNJ producing strains. The polyphasic taxonomic characteristics, including morpho-
logical, physiological and biochemical characteristics, as well as comparative sequence analy-
sis of 16S rDNA were used to identify strain. Then, a fermentation study was carried out on the
scale of 10 L fermentor and DNJ content was determined by high performance liquid chroma-
tography with 9-fluorenylmethyl chloroformat (FMOC-CI) pre-column derivatization. [Re-
sults] A DNJ producing strain, namely PW409, which was subsequently identified as Strepto-
myces gobitricini, was obtained from 80 actinomycetes strains possessing a-glucosidase in-
hibitory activity. Fermentation study showed that DNJ belonged to a secondary metabolism of
strain PW409, and the concentration of DNJ in fermentation broth was 12.1 mg/L. [Conclu-
sion] This article first applies high performance liquid chromatography with 9-fluorenylmethyl
chloroformat (FMOC-CI) pre-column derivatization to screen DNJ producing strains as well as
first identifies DNJ from the fermentation broth of Streptomyces gobitricini.
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1- it 480 B 7. 25 & (1-Deoxynojirimycin, DNJ),
RN 272 SEWRIE A s, S EIERERY o-BE 1T B
PR Z —, IR . BRI A R
AU HAME A PO EED . PR R 2y
FAYEH], TEBR25OA T Z N o

DNJ 7 ¥4l i A, ARME R 3R
o SO AR g I A . 2 AR
(9-Fluorenylmethyl chloroformate, FMOC-CI)#E i
T A A e B8O € i —Fh R BOERR B DNJ
R 7k . FMOC-CI R B fin A Ak, &
SIS AR AP BT A Ak, SO S BT A=)
HARGEWDEOCHREE, 1 DN 73+ BA7 e 4
¥, HBEAT LR FMOC-CI AR A A A0 %
DNJ #1744k, 25 FH R S0RAR (i i i A 140
BE, ZOrERA AT . i e e
B

TR W A AR AEY A REE ), —H
DIk 2 AT B R SR A P 36 5 %

ARSI A N o I AR R R LR T 2 000
PR SRR R A T, B 3RMS 80 Bk o-#H
BRI AR P U A9 R F FMOC-CI AL RiTfiT
AR RGBT XTIX 80 BRI A N & BT
AT DNIAIN, 15 76 & B —HRBr 1Y DNJ 55 7= B4
PR, IEu e H e g .

1 MRS

1.1 ##

CNERETES, WA TEEBT A ], FMOC-CI
1 DNJ BRI (S5 KT 99%) 1 H Sigma /23 wl;
HAK A E = A4, o BRI 350 77 A 1
S SLG A ARG 16S rRNA AN E TAE/ FigA:
TN EISER . KRR IR (g/L): AT HETER 9,

KNO; 11, K,HPO, 0.32, MgSO,7H,0 0.5,
MgS0,7H,0 0.01, pH 7.4,
1.2 A&

1.2.1 FMOC-Cl #RIfiTE L EREIEE: S
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(1) BESMATARSR0E: B 20 pL Rkk AW, 1K
UHIA 20 pL 0.4 mol/L f K3BOs 2% #hif (pH 8.5),
100 pL 5 mmol/L ) FMOC-CI (% H A Bt 5) 2 i
W, SRR Z). 25 °C O 30 min J5, INA
50 uL 0.1 mol/L By H 2K E IR 23 v 1k S,
FIA 0.1% 2.2 10 uL, S Z5E 10 000 r/min
B0 10 min, B EWE I T3S0 .

(2) tit4ft: SHIMADZU LC-20A %0
FEGEIL, KI2S: DIONEX RF-2000 #¢5¢A
i KRR BRI 254 nm, ESHEK R
322 nm; {4 #E: Phenomenex Luna C18 #k
(250 mmx4.6 mm, 5 um); FshA: A: 0.1%1K LR
KW, B LN WahHE R LR 1. Jik:
1.0 mL/min; F:i&: 30 °C; #FAER: 20 pL.

R1 RHEE
Table 1 The gradient of flowing phase

Time (min) A (%) B (%)
0 60 40
7 60 40
11 10 90
15 60 40
20 60 40

(3) FRifEIhLR S4B bR v W 2R 913k
FEIE o DAAREABOR B X X s m Al Y 4T
LAEIEIH, 4550 FW: EWEESN 0.567-34 mg/L
TN RAFIIRPESC R, BIHFE Y=3 204.4+
36 892X, FHIEZA r=0.999 6. 4 3 5Lk M1t
B B4 0.03 mg/L.

1.2.2 WBEMRMEBIEBKRILEE: 1) BMHEEA
RELE: Waters Acquity ™ 3 = R A (515 £
45, (iR A Waters Acquity BEH HILIC (%
A (100 mmx2.1 mm, 1.7 pm); PDA # il :

http://journals.im.ac.cn/wswxtbcn

190 nm—400 nm FI4#; FiE: 0.4 mL/min; FE&:
30 °C; #iFEs: 2 pL; sl A 0.1%H /K,
B: LN, VEMiEREE: 95% —40% B (0-6 min).

(2) Fik &1 Waters Q-TOF Premier JFii{%
(Waters MS Technologies, Manchester, UK); H.
Mg B IEE R BASLBE 3.0 kv,
HEfLHLE 30 V; BEFURIREE 100 °C; B
B 350 °C; Wi 7l AU & 600 L/h; #EFLS
JifE 50 L/h; SRAESR 0.1's; [AIB& 0.02's; F4
Ju Bl 100 D-1 000 D; Lockmass -k H LEA
(IM+H]*=555.293 1).,

1.2.3 H#k PW0852 BIZ 44 S M k(8]
AT,

1.24 KB 350 mL Fi T 28 °C #EIRK:
F% 48 hJa, ¥ A 10 L KFEHE 28 °C K757 56 h
(% 200 r/min, Z5 S 3 Limin, Jf Wil
M pH), %58 h BURE 50 mL i 5E B 22 1 5 A DNJ
B o DNI Frimdl 1.2.0 Wik, DGR MR
PE o

2 HiRE4M
2.1 DNJ P4 H BRI
FFHAERTAT A AR A3, DL DN ARl
Xt I, X 80 Wk o Bl AN Al 750 7 A T ) A A
#E4T DN #ll, &3 HATER bR PWA09 1Y A& ¥
W RS AINE] DNJ WFETE, Q& 1 s, DNJ
AYLR BRI E] S 3.7 min,
2.2 PWA409 % B DNJ RIS E
SR FH 8 v 25500 AH €03 5 B BT A X PW409
1) R TG AT iR A T 400, # R 1.2.2 Frad &4, 19
B R DNJ Ak % B (& 2), Horb B
FE[M+H]"h 164.094 7, %5k DNJ, iR bR
PW409 figfl & e 4= DNJ,
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Fig.1 Chromatogram

min

1 A DNJ ARifEdT; B: PWA09 A K.

Note: A: DNJ; B: The fermentation broth of strain PW409.

2.3 DNJ & F=HE ¥k PWA409 By 4> it

231 H¥E PW409 RYFEASFRIEFRIFME: WMk
PW409 7 /5 [—5 ARG R AL AR K RAy, R
IR BE R TR R VR R E, B S AR A A
WHZ , AR 22 IR A, N 22T M 20 |
IRV, ANEY AR, FEAFA S 1 0 . . . . .

REEFREE |, bk PWA0O (s FREEINZR 2 FF 0010001502000 250 300
7. 10 000 UGS TGS, AL R4 AT, "

W 2-8 ASRIOEIEI T2, ol r a2 KEERE DN MRt EH

. Fig. 2 The mass spectrogram of DNJ from fermenta-
S R EIE (E 3). tion broth

100 OH

NH

164.094 7
HO
HO
OH
DNJ

80 |
60
40 t

Intensity (%)

2 Bk PWA09 FEAREIEFE ERYIEFFHE

Table 2 The culture characteristics of PW409 on various agar media

Bigrdk SERZ HNHE 2 R

Media Aerial mycelia Substrate mycelia Pigments
Gause’ No.1 synthetic medium agar Cream pink Colorless to light yellow None
Potato infusion agar Cream pink Brown yellow None
Starch agar Cream pink Brown yellow None
Glucose asparagines agar Light yellow Yellow None
Czapek’s medium agar Light pink Light pink None
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3 PW409 B33 # FEF B2 B8 /(10 000x)
Fig. 3 Scanning electron micrograph of strain PW409
(10 000x)

2,32 EHk PW409 RYAEIBA (L4FE: sk 3
7N, PWA09 BENE 7K i e 5 I-fit 2 % ik Ak R g [
[l ) ) DA SRME . ARWE . REWE . 2T 4EhE . #iagn
LA R IR AR, XU R PW409
REAE A 2 R I i e I, HC AR P ik 5 1) RE
o

2.3.3 16S rRNA FF5I4#: Bk PW409 11 16S
rRNA ZIRFH 4Kl 1 482 bp, ZFHIE 4

GenBank, & 55}y FJ820337., ¥ frfdF4l 5
GenBank X FREHE AR DGR A T LA, KRB
WPk PWA09 5 55 % 14 J& (Streptomyces) i) 16S
rRNA JPH[RIJEMEARAR &, b 5 RE = R 557
T (S. gobitrici) B A 99.66%FK AWM, {UFELE 54
AT IR 22 572 (K] 4) 456 BERIESERHE . 557
FRAE A BA (RARAE, B2 kR PW409 A543
FEHIAT WAL Hff S R BE — B A
2.4 DNJ F=4H PW409 Ay A B

FATE PWA09 (1A~ A T FR7E 10 L ANEEIN
BUBERE S A Sh R BERE R se i, R It 4 an &l
5 i, ABHIFEMIET 16 /N, BERk PW409 4b
T, ARG, W2 T &L IREEA
Az, TRl pH PLis A, 16 h J5, H.ZE 40 h, 4
IR, FRk PWA09 b T84 K35, 7EIt
IR, B R, DNJ JF iR/ B A A s
40 h LI, WA PW409 HEARSEW, FIRJLEAR
AR, DNJ FE A 0GR i A BRI, FEAS
SEEG TR R E SR T, 52 h B A BER H DNJ
W B, 5% 12.1 mg/L. M DNJ B4 i 7
K&, CBAEFHFFARPAHT= WA BUAFAE o

=3 E#k PW409 BYAE IR LAS1E

Table 3 The physiological and biochemical properties of PW409

FHIE SR FHIE SR
Characteristics Results Characteristics Results
Starch hydrolysis + Growth in fructose +
Gelatin liquefaction = Growth in galactose =
Cellulose hydrolysis = Growth in rhamnose =
Milk coagulation + Growth in xylose +
Milk peptonization + Growth in mannitol -
H,S production = Growth in sucrose +
Melanin production - Growth in inositol +
Growth in glucose + Growth in sorbitol +

http://journals.im.ac.cn/wswxtbcn
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48 PW409 (FJ820337)

Streptomyces gobitricini NBRC 15419 (AB184666)

Streptomyces lavendofoliae NBRC 12882 (AB184217)

Streptomyces luridus NBRC 12793 (AB184150)

87 Streptomyces lilaceus NBRC 13676 (AB184457)

Streptomyces diastatochromogenes ATCC 12309 (NR_025867)

92 — Streptomyces roseolilacinus isolate 1 (FR749827)

. 60 Streptomyces lavendulocolor 173251 (EU570390)

E‘— Streptomyces roseolilacinus 173791 (EU570720)

Streptomyces werraensis NRRL B-5317T (DQ442558)

16‘; Streptomyces aurantiacogriseus NBRC 13668 (AB184451)

18 — Streptomyces setonensis NBRC 13797 (AB184488)

42 Streptomyces coeruleoaurantiacus NBRC 14526 (AB184600)
98 Streptomyces armentosus NBRC 14890 (AB184629)

Streptomyces bikiniensis HD-087 (EF620359)

47 Streptomyces setonii (D63872)
Streptomyces bikiniensis DSM 40581 (NR_026177)

22 Streptomyces phaeochromogenes NRRL B-2123 (EU594477)
4104 Streptomyces melanogenes NBRC 12890 (AB184222)

Streptomyces noboritoensis NBRC 13065 (AB184287)

58

39

A
0.002

4 &tk PWA09 FNHEXEHKET 16S rRNA R A FHY
Fig. 4 Phylogenetic tree showing the relationships between strain PW409 and reference strains
base on the 16S rRNA gene sequences
I 55 NFRIRTE GenBank 1975 433 si W73/~ i Bootstrap 753 B FE; FLRR 0.2%M))7 5 22 5.
Note: Numbers in parentheses represent the sequences’ accession number in GenBank. The number at each branch points is the per-
centage supported by bootstrap. Bar: 0.2% sequence divergence.
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5 Bk PW409 By & B2 32
Fig. 5 Time courses of DNJ production during fermentation of strain PW409
W VipH; o 4 A:DNIWKE; m ML TE.
Note: V: pH; o: Dissolved oxygen; A: Concentration of DNJ; m: Mycelial dry weight.
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DNJ 2RI THEY A=Y . BT, T2
YA DN FZEMEPBHEYI % (Morus alba L.)
okt HAERMMH Fh & ik
0.1%0.3%"); 238 14 Bk A= 4 9% VR DU 0 45 e
TR FIZEAAF O™, 1980 4F Murao MM
B PR A HB — AT DA A O e A ) Y T
¥f Streptomyces lavendulae subsp. . Trehalostaticus
No. 2882, 73 Bj 4 e 45 KR X & —MA[a] T H:
b I MR M 5, e TR B HG ™ A A4
FIIEJE DNJ. 1984 4E Daniel 25 ik M ZE AT
DSM704 i) & I FF 7 #53k 75 DNJ.

W T CE Y R RO oy B A 2 M, Hos
Yy o & A AT AR, AR ME B P e ASO A £
WA T, R, DUERAEY SRR DNJ
I A 3 Ao A ) 2 7 30 T s (T 41 o] ) A1 ) 3R
5 o AR SONE AL FITA A=Al s 0RO SR T RE T
— R PREAY DNO PR R IR, M 80
PR TR TR TP e B — Pk DNJ 721 PWAOY,
L 25y IE TE R K RE = %R 1 (Streptomyces
gobitrici), X THERERRUL, 124 R ILAHRIER
DNJ J7 A T PR 3 2 TR 5 K 4% %5 T (Streptomyces
lavendulae)'®™*, A< SC 1 KRS T K RE = 2 bk
B R L ELAT A ORS00 DND Y BE 1 TRk PW409
(R R TR ], DN TER AR AR E S
REARIEIM, i DNJ AHETE B PWA09 IR
A=Y, KR DN R T35 12.1 mg/L.

2 % X M
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