D133l yakiio 4 C g sl 23S 39l (5090390955 T 4 guw (St j (5w

Sgm ST ol 2lgs

S 1
ol L Sl Olame L L1 53 sabe Gl 0uiiS a5 (slats s 53 (CPC)C G sy sllis a5 01500
o5 0 € s spensllins a0 il 5 i (S5 5 dalllae (il D) Baa ol (T oS il 5 sl
£355552108 pois090ST 2 a5 Islical i S (puas 08 Ol 59 il 8353 s0le ol a5 Gl 3
S L a5l g wal 55 (slghasns (555 333050 Slalae ad suliical Wl s 4 5 ol sie & DSMYYad
@ 33650 g LT g Oloae S w0 NTG 5 UV aais) osliionl 5550 s3G50 5 @8 8 o pum asla
(Ol s HEH [ da 50) Shacga oo 20 5 SLEI o) e © Ll e OB el e
98 ;0 HPLC 5 (350 sm (haien sledios b aal 55 slebaine 5o g0 50 aal 55 Glae .28 S o) o
LS poll 5 a0 8 sl asa ades ciide (Bas b 333650 4eliny oles @3B0 5o CPC Gl a5
o 4880 0V Lo 5l NTG jlas 550 5 el Yo v 5l UV (3650 550 diags Olae aalllas 0ol 51 Juols
L o sadipuns o a8 /Y /00N G5 0 s s ol s HEH (65les S0 Gline 5 sl e
Lol assel s 40 CPC il (aal381 aad 55 L (slas g gl s QLRSI (55 59 58 53 5 5650 59 52
O 03 w388 5350L CPC w88 (3381 Gloae 5o 58 5 336 e 0loae 5o Hgtt 08,8 4 s UV ol 3l
Ot a8 sme Hu CPC a8l (Rl 33 5l VIY olae 4 CPC sl 53 clibee ol 51 ool 4 50
233 S 5d K B e (IS byt anl T e il u EV0 (JKse o pals LS L s
335550 ollae L5 55 a5 b cilise slads s Ols5 oo 5 2950 s 5aie CPC g0 4 g (i3 AL

.JJ&TC_\.&AJL}

PiLge—Y asigeg ST Y dagus (siludiaga— ) ilaslgaals

IGBBQ)L»M).‘.‘SA*
Ilwbaoww).«S>
I Gogi 3T oadipo yiS'3

Orl oosize s ST (S5 il juais (sl sun 3 (s
(£)a-as g0 5 CPC a5 il ol 438,85 ) 5 Lo
o olaaly sais Hus5le—aa CPC sniK w55 slgS i
L s 5S35 51 Sl b slac s 5o 5 ula
Gal e ast b oyo s sYLCPC o g s
1S (s wlaals o) se cpl 5o 1) oSady (lgllse

o=l sleal 3550 s go slats s 53 CPC 65 ol50e

4oddo
Sl i O iags Gl sie 4o (CPC)C () samew sllins
3 ol Bl e (i s i (546-S5 505
saxel s Lag o 9o g ST 48 hasas (sl L3 51 a5 S
(¥ )30 S0 3l 55 450 cl lie Sy lsie 4 g o
su S ul o3 slads s &_.\.LE:‘J..\ sala o) oS Wil 53 (slgss
st Sl Cafins 535588 5 S rolic 585 cad @]
B l:s (\”)u_.'af;n ual; L—J‘).A.:l BE Lol .A_u;u.;u _)‘_)." K)

‘ubjstTw&yﬁanJmeEM@p)ﬁJéBdegGjyjﬁ:ﬁ‘SIJZSJml.-__,ac;@%u.\t’;‘,)l...u.\AMJZSJQL;QL_‘L;EJ\:»J@M)L’;GGAQI

ol sud alasl Gl sialy sl (b culas o3

(J Sreasn ;S.‘J.A*)ui\s‘)z el - Adlag sleaa § Say ‘;Jl:. LAY (SE o 5 ndilags suails ‘L;Ali:uﬂl.a:}i “.\,lc &80 (355 9S8 g Sl (I

Ol Ol s Sl (ol (sale sletia sy Oladlos (550535 o slessls (I

Ol Ologs L sialy sl (o550 955 s HLulil (ITT

PP olul S5 'o,lr- oKl dxo

VAV Ol /VE o)l / o> Juo



olbRas 5 alag lavaas i<y

52959095 T Gga S5 (5S>

o3 L 355 sl se e Olms (1¥)ara K saliid
sad >S5 6 XS w5 s (50 sl Ol s (ol
a5 A 5 53 e ol il slgile) (B sme o
=aie (g5 n36 s 5 Jesla slaswile susy 0 CPC
g sleled ol Lo 5 (7)ol s 0 (fesly - Gl
3 (V)9S aladl s 5330 50 danie (sl 5 wlilac
09 8 (el 55 5 e SlaS ) pad e a5 (slghauas
S il 5o a8 V0 HLET a3l L (1)) (L 4l
335 355U 50 sladil i i olsie o el Hlusla
S deoba 535 slads s GBI slgdig a0 S suliinl
olaml 5 (Random) slas! olass) Jolud 53350 50
s 5 333505 g0 alasl L o< (Selective) g
5 (HECL)HgH (slasanSlge 3l suel crus 4 slgalale
99 Ol ol DI 4 e (slagy s (ELIS 5 by
(Y A N )k alasl u s sule

s so (550 (s IS 5o o Me S50 4w ala 5o 58 0
a4 S LG Ko 5650 b s sam

ohiaiee (B 5 a5 gl 50 CPC iadis o
ool—n 4 5w 5l suliil s 5 (Bioassay) <5 sd s
iy o) 53 g Alkaligenes faecalis ATCCAve-
2w CPC g ol ol (W gv)aeesldiw HPLC
S dola ol cilb g dm e 85 slgdasas
oo i Al o Te Sl sl Ly 5550 ge el
Varian a3 5l ssliiul b 5 (Mass Spectrometery)
s (S1gma)CPC pall A sjlli ol b dwlis o
(Ve)d S

33650 olilae aladl oga UV adl 550 g ol

SR NTG digs o0 5 48B Yo+ 5l alse 90 (595
895 LS 4 s)lee sleble Haslie ol a4 @35 0V
os—aa 534S sad o sla sl 8 slehaans S 5o sud
SHEt Gl e a b 4 HulS adge 4 L]

1 N X NS SV A ULV E WPt §% R S

8h A58 sl Las sl slade o 4 o S50
L5 ESuLS o Ll se (ol cle S (0 ) )l
Ol ol s (S5 (sl IShws b s (s lutings
a0 g, oladl 5 530650 sledigy Jold Ledig,
DNA S5 55 slaayl b 5 Adly 55503 as]
S 2 oS L8 4 L CPC w5 4 S0 ) )by e
cllas i s b Lol wby oo (i3 368 sl )
o= 850 5 (phel ()CPC w8 JAS 0 5 Las
b0 CPC w55 (il 581 o G glacas (b oo (b,
o 0T (b 58 ASIA sV) el sa s CLATI 5 356 5e
a5 5Se s (p 53555108 p s se s ST) s w5
e s 5 (s YUV) (5 cabhide (lgs365e 53k
9l Sl a5 388 13 (s,02 3 NTG)
s b g 5 JAS wleilesss; S pladg s
Ol 4 S s pe S LIS 4 gany dhase (sl AT
(Voot @ A )asbyee Glulid) o e 58 5o a5 Gloae a5 53
@olmlan 5 s SIL 2 (as (V) (s olalllas 5o
a5 (gl anlio lghasae CPC ouiiS w5 (sladgy 5o
el sud (B yae 5 4 s 5o CPC
b Lo s ool 53 CPC il g5 ol «SalasT 3
dallas daolal Hu 38aT ol 5o Lo Bua g Sl Hluw
L CPC ouii€ a5 4 5 (S5 (slas,ISiiun ¢ (L
3l Ol pialbdl H ke 4 QAT 5 336 50 sl

C.\-A-u‘ bdx &T JJ CPC

IR ORI
e 3 alllae ol
pl—=3l 5l ,— Acremonium  chrysogenum DSM

ad R \‘\93 q

s ouliiul (S5 il g Sl g slasil 3
oY Sl esliind LUV wasl 51 (508 & gaslS g0 ()5
YA aliali 5o 5 Y1 goe ok 5 ols Yo @pu8 b Gunls
NTG 5 b o o—alise s— 5 s taBl—

Sidlie 5o a8 e S wlale L (Nitrosoguanidine)

VPAY Ol /PFolods / 023 Jlw

Ol (b 3y pole sl8iils dloxs VY-



OoEaa 5" slag sladasss 5i<0

52959909 )S | 41 gus (S5 (5S>

9D litains 5o Sy S b cilise g0 .ol sud suls
S 52K S a5 e 85S adio S C
03 a9 S bda (PTCC) —ale (lgmtia 55y olodlw
SISl (s sad pom il ¥ 5 Y s la (5La s g
Lo ol g buns a5 sas 5 (Free acid clls ,0)CPC
po—> one S £V san (JSlge (o 50 58 59 S S
Wl sale Gl a5 culSa 5 el CPC S g0

J&T.IGA a.ml.ﬁ:..a

Sl slise alail (sl (il Goia 5 aS al
l_.' f)ljl:ﬁ\}a Jdalie K) alisg L;L@.‘S.u.u.. A a;l.ih\ J‘Jg..\-@é" >
09 0= s g 5 alasl 398 ST sledigs 5 Ll
OLAJJJ\ QJMHMJJQLM%)‘A:J‘“A‘)A)&
Aliae Jalre 5 dola 3—8a3 (0l 555 slady s
claml Gigs 59 s s NTG 5 UV 5650 50 b 5335650
o o 58 50 CPC w8 Gloae 5 (S) ol 5 (R) Ll
ohimlad (C)puslysS 5 (D) patiiio il 55 Jasas g0 58 5

—» VY
C=\v. 4D=¢o £y
3”, R /Y

UV | C=ao sD=¢-
NTG

PNy

R H
P £/\(CTe D) Tf}»x ¥ £ AY(C=x\+ ,D=14)
H
v-v(C= D=1.
~a” VT Y(E=ne s D=
[FT»z/v~(C=\~JD=o.)
LR ol iy 25 (al330 b ciliga
W}i/n(&\u sD=y+)

[ R
N> Y Y(E=A- sD=e)

; _>

r —» "

= C=4¢ 4D=1.

n

=5 — »¥/"(C=%0 4D=v+)
R
NTG

- ¥/¥a(C=\-0 yD=0)

> 5/¥(C=\-- 5 D=10)

330 50 aaliny Jeala 5555 slag s Glassa =V 6 ylah j g

Hg++
SPEC: A var 134 on UIG 902041 1§-HAR- 221 Elapse: e ed: 2.7 a5
Sapp: sampicpe Start | 13:28:96 112
Mode: EI +@iM5 LHR UP LR
Oper Inlet :
Base: 64,0 Inten : 744013 Masses: 36 ) &b
Horp: GO.02 RIC T 3244310 B peaks: 268
Peak: LOOH. 0O amy
Fsans ]
XE+05
184
414,98
L6
B4
Bl 416.5
4
i+
+85. 6 4’1,.3
in4 Al -
B7.8 #11.3 411.1 418. 4
N T
480 aan 4i@ 415 410 415 438

Qe il g baane Gsad poa ke =Y 0 jlacd ps gl

(el 3 sgdin GF 50 Y o gemd 5l €00 S Shge (50 ) geda) 530

| —
| SPEC: A ver 13& on UIC G02802 18-MAR-QL Elapee: 0:00:17.8 31
Semp! std/epe Start | 13:41:36 116
Aede; EI +@1n5 LHR UP LR
Operi frr acid Inlet :
Basg: 69,1 Inten | 15435 Hisies! 35 ) B4
Hers: 69,1 RIC ! 216330 ¥ praks! 157
Peak: 1080.00 say
Il_l:-u .
T AE+R4
3a
56 14,0
87.8
1] 419 1
e 0.9 ¥
104 1
406,56 414, §
IE e ——T|. N I T o v e gl
Jidi 443 419 415 tig

Free cila ;o CPC alla o,lwilic) € gad gosa il —Y o lad y guad
acid

¥ Ol (S5 Pjyl:-olgidhil) L1ES

VAV Ol /VE o)l / o> Juo



olbRas 5 alag lavaas i<y

52959095 T Gga S5 (5S>

6%&“&)4@“@6@1;"44;60ﬁ£\5h
il ale 4 50 (sulagl K8 g BT cnale (3506 5o saais
Sl 2l (V)35 5adS (B A3 4 g (SB35 AL
s 4 ol @ilise 5o CPC Wl ol olalis )
i b @ g Gl wal 5 baame 50 (38a3 0l o sl
(Gaind (sl 5o sl s 0 @B G e s b as; ol
ot 03 s 5356se olilae L CPC i Gaul3a ool ol

Ol s 6olS sl GRal b 5 su s iyl
355) s 4 55 CPC sl 5 (WL Sl solie b s

(28 K a5 ) O 5aS 5s CPC 338 wl s 5a

SISl
S Gy p i a5 5 S5 A Jae sy O
ST 51 5 8505 ol Lo cnlan (sl Letia g3 Glos L
sl ils (g5l sl suinls sl el e SIS0

0 RS oo JSES 5 a8 ) 545

&L'w

1- Flickinger M., and Drew S.(ed);
Encyclopedia of bioprocess technology (Vol:1-
5); U.S.A, John wiley & Sens inc, 1999, PP: 560-
570.

2-  Katzung B4 Basic and clinical
pharmacology, 3 rd edition, California
U.S.A. LANGE medical book, 1987, PP:516-
526.

3- Zohu W., Bayer T., and Schuegerl K.,
Influence of medium composition on the
cephalosporin C production with a highly
productive strain of C. acremonium, J
Biotechnol, 1992, 23(3): 315-329.

4- Brakhage A., Molecular regulation of -
lactam  biosynthesis in filamentous fungi;
Microbiology and Molecular Biology Review;
1998, 62(3): 547-585.

8l il a5 Ly il ge sladg guu 385 0l o

o € el s 4 336 00 i Jal e Jis « CPC
I, CPC a3 i V.Y .6 AY S L ealige T ol
O ShaS lasne 5o g ally @ ges 0 e O il 5 5 ol
=2 aa; CPC ) Sl s 5o a Sl VY- olae
Al 5 Olame e SS1als Glas | aad 65 SRl 380 sl YUY
o oS b Thge o) o sael eiws s CPC
Al il 5o as Ve aSYL ol S b sladg s
Jola L g fol 6 il da 8wl Lol s (Vo) s
lads s Laliuslan g dinay ool Ho cudlas Jlaw €+ o0
L OP=YAY—1Y—V & s sM A0+ s il (glaal )
Pl GIaE (Lo YoV s G (Sl 5 (836 Ll
Gos oo 4 o 51 S CWANA s 5 (V) laiilo
e laas 53 9 s 00 oL 55 CPC Wlse Lsa
004 S b sas 50 9 Sl s 5o S ae £
s Gl el (VW) el il a5 53 s 50 p S lae
sgiae slelos vlaad 5l Vo callad Gl 4 a8
Jeala CPC a5 (sl 381 ol3ae (3ada3 (ol 5a 5350 50
sl—i gl anl e Lol o lhe wa
=l oSOl 4y e s s ST sLad s 3506 50
o) mbiands 5 (UV 5ld) 58 (sle305 5 )
Ol o9 V)i Hle laBs s 5 i 50 s (NTG
05550 59 Ol 5 48w Jae UK (aed 4 5 dalllas
S (555 35650 oI5 o UV dadl ead olam)
2945 ok OLS (Hal; s e S 35 NTG &
i dlia e 5350 0 ) Juola (slads suu loo g (s
3050 53 535 CPC lhame (aalidl 5 535650 p685 lae
Elander .o 9 s 55 I o NTG & cars UV 350 40
09 (A A3 sy Ml (i 4w A olallle 5o 50
LB 50 o L asuiiS [l sda Hu 53505 50 e
L alie 5o CPC a5 1o HEtF oy a sl 5e
3 oss ol Cpl €S g Sy Gl 4 p gl LB se

S ol B 4 Hene BB e Gain 1) cons (a3

VPAY Ol /PFolods / 023 Jlw

Ol by pole sl8iils dloxa VY'Y



OoEaa 5" slag sladasss 5i<0

52959909 )S | 41 gus (S5 (5S>

5- Moo-Young M.,  Comprrehensive
biotechnology (Vol 3), Oxford; U.K. pergamon
press, 1985, PP; 163-185.

6- Earl A., The genetic engineering approach
to beta-lactam antibiotic process and strain
improvement; J. Chem. Tech. Biotech, 1991, 50:
123-126.

7- Demain AL., and Solomon N.,(eds);
Manual  of industrial microbiology and
biotechnology, American society of
microbiology, 1sted., U.S.A. 1986, PP: 122-126
& 170-190.

8- Elander RP., in Trends in antibiotic
research; in: Humezawa H., Demain Al., Hata T.,
and Hutchinson C.R.(eds); Japan antibiotic
research  association, Japan, 1982, PP:
16-31.

9- Elander RP., Change T., and Wilgus RM.,
Ultra violet mutagenesis and cephalosporin
synthesis in  strains of cephalos porium
acremonium. In: Mac Donald K.D(ed); second
international symposium on the genetics of
industrial microorganisms; London, academic
press, 1976, PP: 253-271.

10- Korean patent KR., 910437; New
microorganisms for cephalosporin C production;
1991.(no pages).

= 53loli e o (o abine i = L 5l )
ololan 5 s SILose - Ghe—,3T - gaasspla
o= gl 5 a8 O ) spsllins 0T 5a (slads suu
Sl e (S asle slumls (pale dlais - S35 g
VI i ¥ o5l ATAN

12- Clowick S., and Kaplan N(eds): Methods
in enzymology(Vol. XTI Antibiotics); 1sted.,
U.S.A. Academic press, 1975, PP: 11-56.

13- Drew S., and Demain A., Production of
cephalosporin C by single and double sulfur
auxotrophic ~ mutants of  cephalosporium
acremonium;  Antimicrobial ~ agents and
chemotherapy,1975, Vol 8, No(1): 5-10.

14- Silverstein R., Bassler C., Morill T.,(ed);
Spectrometric  identification of  organic
compounds; (Persian Translation by sadeghi M.,
and Saeedi M.,) 1st ed., Isfahan University press;
Isfahan, Iran, 1991, PP: 56-186.

15- Pan lab, Co; internet: WWW/pan lab.
Htm.(no pages).

16- Sermonti G.,(ed); Genetics of antibiotic
producing microorganisms, 1st ed., London, John
wilev, 1969, PP: 10-41.

17- Dermain AL., strain exchange between
industry and academy. ASM news, 1983, 49:
431.

PY¥Y Ol el (S5 'o,lr- oKl dxo

VAV Ol /VE o)l / o> Juo



Ul Y Sy 2L <o 50959095 T g St j (5w

GENETIC MANIPULATION OF CEPHALOSPORIN C-PRODUCING ACREMONIUM STRAIN
FOR INCREASING ANTIBIOTIC TITER

I 1 i
*M. Sarookhani, Ph.D  N. Moazzami, Ph.D M. Azarnoosh, Ph.D

ABSTRACT

The extent of cephalosporin C(CPC) production in producing strains.is related with the expression or
inhibition of the relevent genes. The goal of this study was manipulate of the producing strain in order to
increase its CPC production. Acremonium chrysogenum DSM 2399 is used as parent strain. Mutagenesis
is performed on solid form of optimized production media. UV .ray and NTG (with their optimum doses)
were used as mutagens. Random and directed (in presence of Hg++ or nystatin) selections were applied.
Biological (Bioassay) and HPLC assays were performed for CPC measurment. The identity of CPC is
confirmed by mass spectrometery in final resulting best strain. The optimum mutagenic doses of UV and
NTG were 200 sec. And 5-7 min respectively. Also the inhibitory doses of Hg++ and Nystatin were
0.006g/dl and 0.3g/dl respectively. Raised titer mutants were obtained with both mutagens and both
selection methods, although UV mutagen and the presence of Hg++ were more effective. CPC titer were
rised 2.3 fold in final resulting mutant. CPC identity in its production media were shown by observing, the
unique 415 ion in mass spectrometery. By mutagenesis protocols, it is available to chang the CPC-
biosynthetic genes in producing strains and increase CPC titer.

Key Words: 1) Strain improvement_ 2) Acremonium 3) Mutagenesis
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