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Research of genB4 in gentamicin biosynthesis gene cluster
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Abstract: A recombinant plasmid pGB403 was constructed with gentamicin biosynthesis gene cluster as the
template to study the function of genB4. Then, the plasmid pGB403 was transformed into Micromonospora
purpurea (G1008 by conjugation. A disrupt genB4 was obtained, i. e. s emqgineering strain (GB4408). Its fer-
ment extract was analysised by TLC, HPLC and MS. The GB4408 mainly produced accumulated intermediate
(G418, sisomicin and verdamycin instead of gentamicin C compounds. The metabolic flux from sisomicin to
gentamicin Cla and from verdamycin to getamicin C2 were blocked. This result indicated that genB4 might be
responsible for the dehydrogenation at C4'- C5'of purpurosamine. Based on the speculation. genB4 was dis-
trupted in the strain GbK(/A genK) , and the strain GbKB4 mainly produced sisomicin was successful construc-
ted, which further verified the function of genB4.
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1) Bk 5 R bR, vE B a4l A pMD19-T(H
A TaKaRa) , R B [ 48 Bk pKC11395 15
K FF T 8 0 (] 2R R A 1 E. coli Topl0

VE S BRE ve, B 1 32 T HTRL /D 2F AT T CCMCC
(B) 63202)/F AP A R YK E W . il E. cold
ET12567(pUZ8002)"" 1 Ky K My ¥F & — 5% 55 11 )
)42 65 e B BEAR TR, 8 20 (/N B4 1 G1008 FlI
GbK(Agen KO VE G A% SR TA.

2) FEFREE S HUA R AL/ BRI TR R T B
Fekt b T a R I R BERG IR AL DL KA T T R B
FRIEES MRS ] B RMEY R EREFRE ] =
B 2010 MQ rhrAe AR SR 24 ), R 1 T 5 5%
i LB 3% 5% 5, 4 55 37 JE A 48 75 2 08 0 AR L Y
bia R AU P R AE W 35008 . &
THBEE 100 pg/mL, ZHHE 50 pg/mL,

# 25 pg/mL, FIREEK 25 pg/mlzam%ﬁﬂﬂﬁ 25
pg/mL.
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Primers Sequence Restriction enzyme
P1 5'-| GAATTC| CGAACACCATGCATCAGCAG-3' EcoR |
P2 5'-[AAGCTT] GTTGATGTTCGACGTGGTGC-3' Hind 1l
P3 5'-[AAGCTT| AACGTCGTACCGTAGTCCCG-3' Hind Il
P4 5'-[TCTAGA| GGTCGGTTTCGGGTACAACG-3' Xba |
P5 5'-“TTCCGCCCGGATCAGTTCTG-3'

P6 5'-ATGACGGACCTGTCGGGCAA-3'
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pGB401 A Hind [l #1 EcoR 1 E&HT, AU 1 963 bp
F B BORL pGB402 ] Hind T A Xba 1 4T, [9]
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B 4% K BEL R 1241 bp 1512 bp, 4 68 9]
HoR g e TR . PCR 7= 4 Lk 45 51 5 BU AR
5 3B) ik W HE 41k pGB403 B R I 4 &
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1:DL 5000 Marker; 2:G1008(P5/P6); 3:GB41(P5/P6); 4:GB4408(P5/P6)
B 3 GB4408 E[E H DNA PCR 7= 4 B2 ik B
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PCR ik, an SR f ok HoAa I 5] 512 bp 9 Fv B, i
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FREFE R T genB4 K 729 bp.
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B 2 bR ME A 2 20 43 1 R B8 B TR 43 5] O - C (5. 98
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min). GBA408 FPHLHIRE & b 3 A F2 06, £ 7 i Ji]
4351k 7. 68,18, 72.20. 12 min, X 5 PR K% Z bl

it ) O B I () 6 — AR AT, A o iF— 28 R W GB4408
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SR B B 2 GB4408 R 7 4 1 4 4y, R H
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ZRTREIE C4' N C5' A U S .

Intens. x1(3 464.3 G1008
61

3222 478.3

4] .

1 239.7

2_
450.3]

i Al bl

0 Lttt ey it
200 240 280 320 360 400 440 480 520 560 600

m/z
Intens. x]()2 462.3 GB4408
0.8 -
] 76.3
0.6: 497.3
0.4
249.1 3222
021531, 448{3
I

0
200 240 280 320 360 400 440 480 520 560 600
m/z

5 GB4408 HHR K =W E MS 547
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genK FEPR K& BHWT T K K8 H X2 2 G418
AL, AR X genB4 FE K Ty BE fY D L 25 78 18
¥k GbK [ 4k 2L @l B genB4 R [H, M)A B3R5 7
RERMNTRA.
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50 p/mL % R MA G IE R L 5
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1: GB4408(P5/P6); 2: DL 5000 Marker; 3: GhK(P5/P6)
B 6 GbKB4 E[EZ DNA PCR 7= 4] B ik B

2.5 TI72H GbKB4 XERRB~=WHH

P BB A RE 09 5 5, % T FE B GbKB4 dE 17 &
T K AR 77 Wy e 4 B, 28 43 43 BT R FH HPLC, DL 5]
7. LAVE B 2 bn U b VR X R 4 BB K& R I
SRR 3T, P R R bR AE D 0 A R B B (R SR
18. 64 min. GbKB4 ML HI#FE G A 2 A F 0, ff & i
[ 43514 6. 21 min 1 18. 63 min. H: i )5 & 5 b5
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8 20 43 53 BT >R FH B 3% A 00, 4 &1 8 T R
GbKB4 T FEH B 7% 448 M+ H] " ,470[ M+
Na]™ (486[M+K]", BNl 5 RE R 5 ¥ =t 7]
Br. B 483[M+H T L B 5 E AR R
KREZ X2 [, 242 M+H] HKKEE X2 M
Hff 0, Gt 06 Ry R R UG TR 2% T 0. X 3R B
GbKB4 Wk i 4 genB4 FE P4, BT T 79 R %

REAKRKRE R Cla, HILIRE T — E/7 AR
HFRETLER,FWEIET genBd FEEHIIIHE.

Intens. x]()?
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0.8 1
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0.4
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(g S T SN ES— U W U5 N—
200 240 280 320 360 400 440 480 520 560 600
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Intens. x](°
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21 2421 3929 483.3
] [ 306.8[ . 29, u486.3
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Bl 8 GbKB4 HHRR =4 H MS 4547

3 #Hig

K SCTEL AL/ NRHLTE G1008 H, X R K5
YA WRIEHN genB4 JE1THE R BR , FRAS T 72
W GB4408. X AR ™ 9 43 B » & B HOR BB K
PRKEER C A, i AR R ™= 9 G418,
TARERZMBRKEER. genB4 TR NE, HW T
MVEREEZE PR KB R Cla W5 1L DL R LR
HEINKKER C2 ML, HEM genB4 3 H 2
5T RKE RGN C4'F C5" 1y BB S AE H.
A UL L 7E genK DK BH N T2 B GbK (1% 55 i
FRBR genB4 HE 5 345 genK Fll genB4 B KL
[H 235 B9 T2 B GbKB4. ¥ GbKB4 & 5 . 41 Bt
HACH =¥, 4 HPLC Ml MS 23 Hras %W, T
TR GbKB4 FZ R R o MK V5 R 55 R AR K%
X2, 5T REE GB4408 M L, T GbKB4 A
A B GA18 Flgk K25 R . PR I A S 3y b A
T—HRESREZN TRER. Wi dit—E %
WET genB4 FEFBIIHE.
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