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e They tend to be produced at the end of the exponential growth phase in
batch culture or when growth is substrate-limited in continuous culture

e They are produced from common metabolic intermediates but by special
enzymatic pathways encoded by specific genes;

e They are not essential for growth or normal metabolism;

e Their production tends to be genus-, species- or even strain-specific.

s T 55 Ll 3] il Bz () 95 (5 U () <l jluas ol Deacon alladl G S8

JSa saill a8 55 2o Led se all e dadan ol LS el A3 o g8 8 g Iy 5 i) YY)
.

kil g Aul o alaia¥) ) conld Ll el sl e sl @llia old dag Ul Aalill (e Wl

Dhilly Lladll Gpall Gany Jli dagii Jand il ) aedl) Y Leaal as 4 gl

ergot alkaloids = 45l Sclerotia 4 aall slua¥) 5 sa s 4asts Claviceps purpurea

(Ergotism) (send aausi O danie
Al 4y A (e By i i llad 25 s (00 ) (1876) Tyndall allall ey
OFY) Jlaall 138 & bl all 5 sl & el 5 b S 5 Penicillium Sp. kil g W sl
kil e caluadl Alexander Fleming oSl Laaie 14Y4 dle 2y o Al 3 ) Al
SAiiee A Al Staphylococcus LSl slad dudauiill aidlad s Penicillium notatum
Mary's hospital
.Classes of fungal secondary metabolites
Sl LenS 5 La Aaliaal) A ilaSl aaslaall (e dae (A Hadll 4 6N (a9 0Y) ot
D (e IS eaiall
:Polyketides -

S e Lgy sS ati Al il yhadl) ST ey e gad SIS (5 ) (g i i) sa
(WA) Sl 7zl a s 8 3 1 Aspergillus — nidulans —kdll s Polyketides
Aflatoxin ¢yl audl Polyketides <l e e JUa dIX s naphthopyrone

:Non-ribosomal peptides -2
Cyclosporin sl sbiadll Jia



:Terpenes -3
Gibberellinss J-ie 3o aie 4 aga Slin 5 (s S5 o Lghlilay g jladll 3 e
. Isoprene Units esd 48l Clas 5 (e 585 Cilin 5l aea 5 Trichothecenes s

:Indol alkaloids -¢

. Clariceps purpurea _kil & Ergotamine — Jie

P AU QLAY aaly (o s (ay¥1 il pladll i
Antibiotic dba Glalicaa =)
Mycotoxin LERIS PV |
Exoenzyme Al 7 A Sl 3 AT
Pigments Clipa - ¢

Lea Cpansbasl cplele e ey phadll g sl (a1 2Ll aainy

Al gkl g Jal gl 2

gen cluster <liall adlic -Y

a g ykall & Jelam < silencer Aialall Aliadl e dae Sllia by ylasl) o) 13)
o il oda aal s Ay gl o ) Z LY ladll Gaaty elay Ledaliy g Jadis S Al
Lo e Jaxy 5AY) 5 protein kinase zU g Jywadl cuallsa 5 (pkaA ) -)
(sporulation) (331 jilsal)

il il L Mitogen activated kinase ( MPKB)-Y

s laeA ol Jhe 5 () ZW) e Ay AFIR & laeA <lindl -Y
Aflatoxin audl 71 e Jsaal) Gl



