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Abstract:

Development of the concept of human development and the

development of the economy

Development has become a requirement and the goal of a major for all
peoples, whether economic, social or political, is that the development of
this development and spin their attention on many issues and principles
and general objectives that seek to achieve for the benefit of rights in
order to achieve the satisfaction of material and moral needs, which is the
basic and main aim in the present and in the future, since man is the
source of development and human Ataathakq without development and

no development without human being..

This Maeetm explained in detail during the detective contained in this

section.
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ABSTRACT

This study was carried out at the experimental station and the genetics
laboratory of the College of Agriculture, University of Tripoli during the
2010/2011 growth season to evaluate the irradiated M2 generations of
four cultivars and one strain of six-rowed barley (Hordeum vulgare L.)
(Acsad-1230, Gatara, Arig—8, Rihane and Mari/Atns*2). Seeds were
exposed to four levels of gamma radiation (100, 200, 300 and 400 Gray)
and planted in the experimental field. Seeds of M2 generation were
harvested and germinated in the lab and mitosis cell division stages were
studied to determine chromosomal abnormality and Mitotic Index. Gamma
rays stimulated a wide range of anomalies such as, sticky, laggards
chromosomes on metaphase. In addition, the appearance of ring
formations, multipolars, bridges (double and single) and pericentric
fragments on metaphase and anaphase. As well as disturbance
chromosomes, binucleate cells and micronuclei cells were observed.
These anomalies were observed in all tested materials, but sticky cells
were the highest percentage of all radiation doses. Mitotic Index was
affected by the increase of radiation dose, where there was a reverse
relationship between MI and increase of radiation level. Ml decreased

gradually with the increase of radiation dose in all genotypes.
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agalol] | \l)alsa
L g 38 pall L3N hdse 7 A 5 JA1 £ 5¢dl A ganal) 4 jhadl) lal)
Aeromycobiota indoor and outdoor El-Zentan Central Hospital -
Libya.
2l e dog ! ALl ) dasa
sl = ) Gl Arala — gl A4
Email: mohamedryani@yahoo.com

Ualiinl
CFU 3k i flS5 33n,5 (486) 232 35 i (paballally 35l Ly e 2yl
i Laia 11 ) i L (g35al) U3l iieny 53Yl)y Aalyad) and] 21N 6l5d) (e
Aspergillus spp. (35.40 %), <iphill Hlawl sl €, ki s 28
Cladosporium spp. (25.93 %), Penicillium spp. (10.92 %) and Candida
B kil % 6.79 — 2.26 o b oS L ey Ll spp. (8.64 %)
sl g Fusarium spp., Alternaria spp., Mucor spp. and Rhizopus spp.
Chrysosporium tropicum , Cochliobolus lunatus and ksl Liwl s
1292 sxc abdacal &5 Lain .+ (Lee 1% 0.21) lisl 4y Paecilomyces variottii
Ciiea Uyl Luia 12 e . ity Jamall (59a) s lsell (0 CFU 25185 43kt sas g
Cladosporium spp. (33.51 %), <lphdll saldl culS aly Lleg 35
e &\}ﬁ ael Aspergillus spp.(23.06 %) and Penicillium spp. (19.74 %).
QA by legie % 7.55 il 4wy Fusarium spp. aplssll (s
Beauveria sp., Candida spp., Chrysosporium sp., Cochliobolus sp., Mucor
oobo L) sy spp., Phoma sp., Rhyzopus sp., and Uochladium atrum.
(% 3.77-0.23) o= W

YORA|

EDKEN (gaa) ccbadindl dsagl) ol Laall (ol § cilbifiid) geac
JUBY 5 sasanall deliall (593 5 egial) HUS 1l oaimpal) s 38 il 5 ylaal) A2l
aalls Ayl sl #all sl Al msall 5 3Rl Ale 5 (Gl (e
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Gelidl Glafias (gaall dady Dgall cldliad) Jie dus) ary Geallay ol
s Ot el ALaasSI laBlally 535805

AaliY) 5y A} N (535 liinsall Jals (gsaall AndlSa Jilig e 3 Jlaayl o)ld 13
e g gl IAlaall dasliall iagipall oanll (e saam £l sed alal Jlaall i
A 50l ) Ayl o 0Ll Jaad) sagn e € IS8 sy LS aligl e (g
) g Laginl) (sl Aainal) Chluall Gliy bl godll S 5 cnldtinall
ilinyg 2006 ¢ o) cibidinaly Lagial) ol dadlal agy) Sl (puas
(Lewis etal., 2013 52010 ccue 5 Jilase £2008 «(y55als 2 2008 558l

(CDC) Suya¥) dliglly Lialpe¥) AadlSa 50 oo 3palall ciliilaay) <55
Liaype cppie JS O o laals of Centers for Disease Control and Prevention
Aaadll ey ¢y ydill A e lime s oo L) Calalae sl dais Ciliiinsl (55025 Caliay
Jane o clilaasy) okl . asihall Alad) Ciolselly « Eal dday can sl daty (i22al
Jsadll s 388 50 % 10 I S o Lo sl Aediiall J5al) 8 ldiisall (g500 Cigaa
20 10 s ) Aaslil O30 b Gl o3 g5y (ALl gl lidinal) )
fh bl aadsag ol el Cunat A Baginal) (geaad) il EST ) %
Glaasi Caagly clilaad) =5 a (55305 23 pandis B Sleally (sl Sleall ggae
Lalall aclsll o Ul leie L0 Sy V) oda b e ST o Aalladl LaZal cilgal)
Ismial et al., 2010; Luke et al., 2011and .5l (10 LB ol A5

.(Karolin et al., 2011)

paal) 8 Sl g ase OIS A Al She (A elsedl J ganall kil I
Jio lphaill s OIS Gladindl & el Gy ol el ) @l e
Aspergillus,Fusarium, Penicillium, Cladosporum, Mucor, Alternaria and

Rhzopus

,(ALberti et al.,2001;Faure et al., 2002 and Perdelli et al.,2006)
¢ Ll Slsal Lygumall Ssall o sali liia) Cine 8 Basasall il o SSiall o
$ L umpall U (e Lgiltind iy SpLadll o8l e (B 2683 Ciantane ) iy
e gkl &l . (Singh and Paterrson, 2005) (ssaedl cuandl delidl)  dixa
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(oLl Ssa 8 Apmall Ssally Bhall Ay cysgill cyshill £ et cJalse Bae e adiny
W& Al WY gyhill Gl e clagleal) 3 4l @llia L apladl gkl Juaadll Ly
(Pitt, 1994; Medrela-Kuder,2003; Oliveira et Gl b sioas bl S5 G
al.,2003; Jo and Seo, 2005; Avdogdu and Asan, 2008 & Al-Ryani and

S 1Al iy b cual A o3 ccladind) £ylay Jala Ismial, 2014).
GlubAll o3 8 5 cCilpualaall cVlay (Jilll Llie Shag caladly cddaldll L)
&1 il L i) DS 8 o)) e Ji JRIAN 3 sl Al penall cllyladll 85 oS

Alternaria spp. Cladosporium spp., Penicillium spp., and Aspergillus spp.
B0l A
elsell Audps i ecbatindl iy b GGl fansdll a Al Jon g pra Tan L)
05 Adiee Haematological  units Al sass Jalag zla clylaills Jesall
Caaa 22007 ol () 2005 S e 558l DA (Sautour et al., 2009) il
oS 5 Portable Air System Impactor. J&ill L grcaal) ¢lsellilen ddaiilgr o)el) Cilie
Al asg Jaly cail€y 122.1 CFUVM? s jlall olsell cilie b il yladll 4l gen Jaugie
A elsell die g ( AN e sVl sy oaallll 31CFUNMY 5 41CFUMY’
Glasll Jals slsed) (8 Lin ¢ %55 4wy Sl sa Cladosporium spp. (uia (S
Penicillium spp.(23-25%) Aspérgillus SpP. Ayl Luliad salidl el Al
B elsll 2pladl) 4220 5 (15-23%) and Bjerkandera adusta (11-13%).
(138 agally (110 CFUVMY) sasill b5 .168 CFUMM? oyl i o1aa ef cils
cilphill 385 (49 CFUM?) (ki cfine J8l aplall slsell IS 521 & Ly CFU)
(4.2~ Gagall b aie (2.7-3.1 CFUMY?) ol L 1,i8 Al Gsima (1S L8130 el
Penicillium ¢ 15 cul€ Lajlall 2aul) elsa 8 Laiy aall as WK 3 5.0 CFUVMY)
A Cladosporium spp. 3,k &‘Ji-’ 4,lia 355 i<l spp. and Aspergillus spp.
ool Al Jound PUA 23,6 Aspergillus spp. syhd 4wt CulS s (8 4ndl Jaadl)
< 3a has S Bjerkandera adusta spp jki .(% 20 oe Lyd) 23 asy Ja
il siase Laiy Cayall 8 e calS Penicillium spp. <l sis (% 30 e ) £
calally oyl 3 el culs Cladosporium spp.

folgal) i Bany (pe Fislal) adhad) Gt A (g Ayl (g52al) s 35 B

(Kelkar sl duhy o ol sail Gie dilie ()5<5 3 elsell Ciladipe Clasg oY
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IS gl i lilee A 25 b CapSill cilaline Claay a5 et al., 2005)
52) % 26 cilaliyally Zyhaill il paniasall aladl Jarall S5 ¢yt 520 o el A
% e e ST ol cilan g 310 calyladll dae S Gl ) ALyl (ks le s
«((N=28)  Aspergillus spp. algjmal Al Lubia¥ly o€l Claay claliye
.Fusarium spp. (N=4) and Penicillium spp.(N=2) « (N=18) Rhizopus spp s
5 alaall e o5t Y Al Jo 8 Adlall clileal) Gipe o Loagd 4 caatiig
i€ g allaiy 3373 3 gl Cibiiay D) cilileall caje AST ofy AL Gl
el 23l e AT AN Jal (e ) Claagll o2y (Al 330 g5 (g elsgl
s 43l V) g pea e gl el AaPU) kil ahall 35S of e a3l 5 eculidl
LS byl dsleall clipladll SLiiily gai (asd (pe 2all Ay (glaill ool aia )y daibia
e 2l 8 Lala D50 cnly 8 Canill Clang maanad o Ll sl 038 (g0 clill) o

Al ol 8 llaal) Cajay o lsell & culiphadll Ll

u\;\u\ ub;; CJ\A) Jala Lﬁ)jﬂsn Q}ﬂ\ (5 shaa (::\.ﬁ.l ‘:J! a3gh ‘Lu:bSS\ FRY
iy Jieg ilall GLLY) diph Jlaiuly (3 QB Adie d33al dliall
s Uil Jaes (ally ¢ i) mylay Jals o )sedly Al seaall A35kill & )58 oy
Ngiadleay CrgBll ilise andy i kall

ol 35k Jsa

L G e Caa )
il falia yde lall delld) ols e (2014) sle 17 as b by Eo,a]
20 aly oal dall (sl 160 Mss il e cigia) ol A (g3l
Sl Al ang el gl Gl sy Akl oy L 4a call 45) Ll
(o Aesene 4y Lt i8e b abe e YT Al say Lgialas i )l dakid
Pla sl damall Gylally Slall Blaay by Sliles (gya% - Aerdlly LS Jlal
2734 Al elsel) Bl Ay (sl dls g

£V Tayya 1ie 12 dabisall tdaladl audy (SR1) a8y cilileal) daj dalal) and =Yl
Adiall 221 DA 5yl cilileal) yypus olail 3 ate jalall elsell clanly WS gga3 bl 3
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basls 53U (gsad byaal) Ll 104 L)) e i) £ Wl o°20 38 e Ay
Cild) g ) Ly e 20 Zaluall sdahall sy (SR2) o) cilleall dd)e oLl cdilas
chu e Lyl g i) 2020 shall day duall AT PIA Jaidy laaly We g3 il 3
Gl Gn Aiisie (SC) el cdiday haally cidll (L GEML Ly ¢ jiaiin 102 4852
Oiblie Seall dles (8 Giball lply cand VL Caaly e ey el 5 sk
LOlagitag
(st an gl ablall ¢ iall e AV e3alls bayse i 16 Lgials (SOR) 4lial) 232
Ao it 53U Loy daliall it aaly e Lty «lilaall Cie o 1ia 22 s 2e
B g5 e say Jlaee CauSilly (sl elsgl) U DA e JAy ae e (ulie
lilgia o hally ddmm 3o L) ik haal) 2725 Bhall days chaladl) (gala]
¢ Jial 3 16V 15 Tayye e 20 daldd) :(GR) 535l anity ilileal) 432 1533 anid — Ll
s sela) il haal) ¢2°26 3 hall daps Vsl ke DA Jil) puny b CaSall
11 Jshas utill Qllls A3 all G dialsl) (GC) Saall 4lgs 3 Adjall (A8)ally M3 aa i Yy
‘aaly e s e
O Ballds Ailas Aaday cBiena adye Tt 16 Linlue Seall 4y 3 (GOR) 4ial) 330
. s yall

alial) G Gl (gl dasBl hyaally Clilenl) G e RN olsel) ciliie &l
Vsl Aaball ey Jamall slsed) e oaglall slsedl Cliie Cueny cand JSI axl
aiyylll oday ccilial) aen 3 (Settle Plate Method) sxliall GLkY) 45,k AN
o b e OISA (B ulia 3 Loy e dasinall (g G @ e s
lginaat 5 . (Hoekstra et al., 2004)) afha (10 olsed) asing b lgple b caaaa
ki) il Jies Gags (gobadl) sal) daslia aa ¢ e sl 52a] 2°2+ 25 o)) dapa e
58 08 el apulid) BlusY) e 4 g f3e 8

10 csin ¢ 5 faba 40 59 auSa) e (psSiall Slal 55y 39 5Bl Jasg d»c-u\
(JsSuds )5S (gsanll aliaall jil/anle 500 ¢ ke ele il ¢ gl fala 15 sl ¢ i faha
Clfaba 50 Gebladl Sl alsiedl) e osSiall Jlal g iuSs Gubaladl Jag
sl sladll jil/aale 500 ¢ ke ele il ¢ gilfaba 155l ¢ ilfaha 40 5 siso
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sie dap 121 8 )ha day dic (Autoclave) saiagall leas Jalu ) abas . (JsSuds )l
b Jaeas 55 ¢ )sedl A genall iyl slasy 238y 15 saals 5l 1.5 ke casd
s gl e dala g i) o clleall Cae Jals GLY) EE) piye e (90
Zabad) clileadl P BLLY) ot (2 Slea IS cins Bids pa g Adasdle e lilenl
Gy Al LY W @Ral) aliall cilany Jlall G (3l be sad Y Al
saall iy ()] b ssine o Canay 38 clalall ajlal) hsally cfeall
el daglie e cpe s B30 2°24 25 Bl ans vie GLLY) es il cleuds ial
oailadl) Zuhyy g s 08 3 anlial Talu ) e 2 g5l 8 el Jie s Gagy (gl
Lphill £ 158) Caypaid sacinall Lialal) eilial) Jloninds A g hhall 4ppeadly Lall)
(Raper and Fennell, 1965; Pitt, 1979; Domsch et al., LAY Llal) el
1980; Sivanesan, 1987; Moubasher, 1993; de Hoog et al., 2000; Leslie

Jassl) Jlaainlh i e jiladll and Summerell, 2006 & Pitt and Hocking, 2009).
Ayl yeae dy)seany (AUMC) Lagend daals culyyhill 3850 Chrom-Agar iyl

C_u\

(o CFU iyl 44515 50n5 (486) 23 3 5y Gaballadly 35 il sy o bl
28 s uia 11 ) (s o g3$pal) QU iinsns 539515 Aabpall anil 214 5 15ql)
Aspergillus spp. (35.40 %), Cladosporium <l aill Lasl L jiST iS5 . Lyhs le g
L@__,&;spp. (25.93%), Penicillium spp. (10.92 %) and Candida spp. (8.64%)
Fusarium spp., :3J@ll clhil % 6.79 — 2.26 op L zdm il cay
b yhaall HLam) s sl ey Alternaria spp., Mucor spp. and Rhizopus spp.
Chrysosporium tropicum , Cochliobolus lunatus and Paecilomyces variottii
S8 (1) a8y dstn b sasmapall il o ey L (leie IS0 % 0.21) il dusiy
anity (SOR) 83$,all Aliall ddje aiveall Jals o)selly Aganall cllyladlly 5Tk SLY)
A Al Ayhadll Clangl) o gsane (e % 26.75 Sl A cialy s Aala) dalial)
aly cam Al IV Slleadl 82 o dualsl) el gy CFU LYY e 4l
s Al o3 CulS L . % 23.25 SlSall 13a b o)l Al ganall oyl Ll Ay
gl Ji 52V and o a5 (s e % 15.23 5 17.08) sl ) Gl
Lpladl) KN Clasgll e % 2.90 s Lo Jaws 40 Y] Lalall Zalall s e LIS
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S pall Ll Ae s clleall Ae cyu Jealsll addls % 6.97 5 eyl 5Ys0) Gy
53Sal Al Adjks % 7.82

lesi 35 2 il Jamall aplal) elsel) (he Waaldaial &5 4yl 4585 535 1292
Cladosporium spp. (33.51 lylll sall) culS sy lais 12 ) e (yhad
&bﬁi ~=ly %), Aspergillus spp.(23.06 %) and Penicillium spp. (19.74 %).
AN bl lestia (% 7.55) Jlam) 4y Fusarium spp. aplisdl) sis (e
Beauveria sp., Candida spp., Chrysosporium sp., Cochliobolus sp., Mucor
(% 3.77 = 0.23) pule zolii il sy spp., Phoma and Rhyzopus spp.

el olggll Ay lyladl) il Jiee Ca (2) o) Jsaad)

YICI A

siiinse Ja13 wmlse a (iall sl e clie uia 11 ) i le i 28 2
Ladl Gsall elsed)l (o CFU 435l d5ykad sasy 1292 23 ablacal &5 Lan ¢l
alse Jala elsgl) Gl A ulS L le 53 35 N ciin Tyl Luia 12 ciesl . iiiasally
) 33 5al) Aulind) A jy Lom gy 5V pniy LDy Ajlia LS5 ST Al ansdy 43
cemal) o lsgd) Ll A giiall 48yad) 3380 e gl Apnaill 038 £ A1 6 Ly (% 26.75
il o3 (% 23.25) clpladl) il dps il Cua clileadl S o b ed) Lol
Al U Alba e il aly ) Gua (Jaadly el paaais pamgal aagi Ly
Ly Cpmlally (Al Gy dads Al Als 8 ey il QLI Lilaall audlly
AlYs Calelall g 5 I35 i Adal e ) Ll Eugh padl Gl 8 e g
ALl

Easly oty Ally IV lileall Byany Ajkad A, 50SE s0ny 157 222 a3 3
elsell Cans Cilamy Gadill A (psKy 28 gl 13a (sl e % 15.23 5 17.08)
G A s gl Slael 165 eelsell Cladiyor gl Jan gl 388 ¢ LaglS & Aariiosal
13, ¢ eadl o dagite oiaall Gl o LS LGSl cilan gl 38l dgalsal) 5L
Aspergillus spp. (35.40 %), <lphill culSy legs elsedl Eglil AT Jlaial
Cladosporium spp. (25.93 %), Penicillium spp. (10.92 %) and Candida
) <Y1 spp. (8.64 %)
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6.97 Ao sadll (sgialy %o 7.82 Auns Loy Jana 53Vl sy AUal) Adpe 8 o 5ell

A0kl IS Clan gl g sana 0 % 2,90 lileal) Ay ciliias gl A BB Lty %
ans 4 Lay ccilileal) Gipe L Bl e 30 SLYT 038 (sS8 of agisall (g
il Agleny QIS bl s 6 o Jaingd 5Vl andy ¢ 5ed) el alasil

sl Jals o1l clyybadl) (% 1) Ll duss (1) Lzl (1) o35 Jsas

| % I |[GOR| GC | GR | SOR | SC SR2 | SRI1 Fungal species
Alternaria
2.6 | 13 - 1 - 6 2 - 4
alternate
A.
1.03 | 5 2 - - - 3 - -
chlamydospora
Aspergillus
6.79 | 33 4 3 1 4 11 2 8
flavus
16.26 | 79 6 2 22 21 10 17 | A. niger
9.05 | 44 - 2 - 12 13 7 10 | A. ochraceus
1.65 | 8 - - - 6 - - | A. oryzae
1.65 | 8 - 1 - 1 4 - 2 | A. versicolor
1.44 | 7 - - - 5 - - 2 | Candida spp.
3.29 | 16 - 2 - - 6 2 6 |C. albicans
2.88 | 14 - - 7 4 - 2 C. krusei
1.03 | 5 2 1 - - 2 - - C. tropicalis
Chrysosporium
0.21 1 - - - - 1 - - ySOSP
tropicum
Cladosporium
2.06 | 10 - 2 - 3 2 - 3
spp.
C.
5.76 | 28 4 2 4 4 7 5 2
cladosporioides
C.
18.11] 88 | 11 7 3 19 16 21 11
sphaerospormum
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Cochliobolus
0.21 1 - - - 1 - - -
lunatus
Fusarium
0.82 | 4 1 - - - 1 2 -
oxysporum
0.82 | 4 - - - - - - F. solani
0.62 | 3 - - - - - 1 F. sambucinum
5.76 | 28 2 3 - 2 7 5 Mucor spp.
Paecilomyces
0.21 1 - - - 1 - - -
variottii
Penicillium
3.50 | 17 - 1 2 8 5 - 1
citrium
2.26 | 11 - - - 1 1 6 3 | P. chryzogenium
P.
0.62 | 3 - 2 - - 1 - -
brevicompactum
2.68 | 13 - - - 3 4 - P. donkii
1.24 | 6 - - 4 - - - P. griseoroseum
0.62 | 3 2 - - - - - 1 P.purpurogenum
Rhizopus
6.79 | 33 1 6 2 5 6 8 5
stolonifer
100 | 486 | 38 34 14 130 113 74 83 Total
100 | 7.82 | 6.97|2.90 | 26.75|23.25|15.23 | 17.08 | %
Number of
11 8 7 4 9 9 7 8
genera
Numer of
28 | 12 14 6 21 21 11 17 _
species

@JM\ ;\}@JL} 3\_1:)31533\ ECDLQJ\ L"_a\h)j\ (% |) )Lﬁ.}\ :i_:.uu} (l) ‘)Lﬁ.i\ (2) ("BJ d}l&
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| % I Fungal species No:| | % I Fungal species | No:
Fusarium Alternaria
3.33 | 43 18 | 1.78 | 23 1
oxysporum alternata
1.01 | 13 F. solani 19 | 1.24 | 16 | A. chlamydospora | 2
Aspergillus spp.
2.71 | 35 F. sambucinum 20 | 23.06 | 298
(total).
2.09 | 27 Mucor spp. 21 | 3.17 | 41 | Aspergillus flavus | 3
Penicillium spp.
19.74 | 255 4.88 | 63 A. niger 4
(total).
Penicillium
2.71 | 35 22 | 11.84| 153 A. ochraceus 5
aurantiogriseum
0.93 | 12 | P. brevicompactum | 23 | 2.09 | 27 A. oryzae 6
0.61 | 9 P. brevicaulis 24 | 1.08 | 14 A. versicolor 7
Beauveria
3.95 | 51 | P.chryzogenium | 25| 0.23 | 3 _ 8
basriana
1.08 | 14 P. citrium 26 | 0.77 | 10 Candida spp. 9
3.56 | 46 P. donkii 27 | 2.39 | 31 C. albicans 10
0.61 | 9 P. expensun 28 1 0.61 | 9 C. krusei 11
Chrysosporium
2.86 | 37 | P. griseoroseum | 29 | 1.39 | 18 _ 12
tropicum
Cladosporium
0.61 | 9 P. implicatum 30 | 33.51 427
spp. (total).
Cladosporium
2.01 | 26 | P.purpurogenum | 31 | 0.46 | 6 13
spp.
C.
0.54 | 7 P. wasksmanii 32 112.62|163 14
cladosporioides
1.24 | 16 | Phoma ylomerata | 33 | 4.64 | 60 C. herbarum 15
C.
1.70 | 22 | Rhizopus stolonifer | 34 | 15.79 | 204 16
sphaerospormum
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Cochliobolus
1.39 | 18 | Uochladium atrum | 35 | 1.70 | 22 17
lunatus
1292 Total
12 Number of genera
35 Numer of species

£15¢lls A genall cilylaill e (Ismial et al., 2010) Ly 3 LA 5L 230 4ty
P& Jagaud el liliney Dbl Galadl el dpolad salally alsa Gnyf B
251 3} Lo ) a5 55l Bl Ay Jlaxtinsls (2009) Aind Loaill et
CFU 80 5 1098) le |siiass (Cyclohexamide) aeluSaslidly acaall 350l
Jaxs Ji L el S o oL (gsie Jlof cilia 33l silladll (sl e
- 20aluSa IS ae el g Ul oy o il Ay cag nlldl by o cadall da
Gigial elsgll afihal dalall LS las 26 ) a6 g 71 AW o Jie
e 4dllas 32w Cladosporium (C. cladosporioides and C. shaerospermum)
Aspergillus, Penicillium, Acremonium and Scopulariopsis 1} 4Lyl el
Al o3 s sl Al s see 23 Alg jaadl byl (el o AuhA it |
ClS Cun i) il b (Sautour et al. 2009) osialdl shal Lo e il
L 12ay Aspergillus and Penicillium ksl lesie Cladosporium yhaall 32l
(Wu et al., 2000; Jo and Seo, 2005; Lee and Jo. luhill Laaf ae ]
L &) lidional) (mass LSy ol Sl ans 3 E0)30 L) 2006).
Aspergillus spp. (64.2% )kd o Vsans (Panagopoulou et al. 2007) ¢sialdl
bzl SV # 1) o il ikl e Cie EDG s of the total CFU)
s « Aspergillus niger (26%), A. flavus (17.9) and A. fumigatus (12.4%)
JSTA. flaves syl o LY )yl &yyseens (Hedayati et al. 2005). Jaw cps
il diwd) Gapdll o Y eliV) agall s Qilly i) olp il
Oala cndlly Dalall GllaYl e waall aie i jlad Jale Aspergillus spp.
(Cheng and Streifel 2001; Heinemann et al., 2004; Vonberg and 4aladll
Bl Akl L ol Dl 2l E5)30 el a2, dulall Gastmeier 2006).
e1sedl o A rall clphadll e of camaa gl gl V) clagling dgliad (S5 A Gl cdaliall
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) AN £ 15 e as ¢l dad) (8L Jals D8y B3sase oa)lal)
Ay ol Ly T 5 5, bk Sl e

Slaa Al

slogll (ssina bl Lnll 33ealls BRI il peat gaasdl Y Dl
CsBll s (e cKai s Ll dalie e a5 Volumetric methods i 15 )Sual
American Conference JtisS Lulle sadiedl) 4050 unlially juleally S 4lia
Y ol L Al of Government Industrial Hygienists (ACGIH, 1989)
oulial S elsedl e iSa e &1 1000- 100 e Zpkadll 35S Clangd) Jaea
Korean indoor bioaerosol (800 CFU m_3) BY|ECIPRN PR R VRPN
Lol Lgie WA clsgll o< s dalall SWYI 3 .quidelines (Jo and Seo,2005)
Lbleall Caye JAda
5 ol 8y ey sadially Calelal) (il LaZal) Q8L oLl 5AY) maais
aydatiy illally degially caeill dsas il Jans splras spnll Glel) Cladaty 2
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Abstract

In a trial to assess aeromycobiota indoor and outdoor two
departments of El-Zentan central hospital, airospora was studied by
sedimentation plate method. Two forms of media (Sabouraud dextrose
agar and potato dextrose agar) were used. A total of (486) fungal cell unit
were catches from indoor. Representing 28 species related to 11 genera.
The major component of airspora containing Aspergillus spp. (35.40 %),
Cladosporium spp. (25.93 %), Penicillium spp. (10.92 %) and Candida
spp. (8.64 %). While Fusarium spp., Alternaria spp., Mucor spp. and
Rhizopus spp. were also recorded but by less frequently, between (2.26
— 6.79 %). Other fungi including Chrysosporium tropicum , Cochliobolus

lunatus and Paecilomyces variottii representing by (0.21 % for each).

A total of 1292 fungal catches from outdoor, were three times higher
than indoor. Representing 12 genera and 35 species. Cladosporium spp.
(33.51 %), Aspergillus spp.(23.06 %) and Penicillium spp. (19.74 %),
were the common dominance fungi but in different loads. Followed by
Beauveria sp., Candida spp., Chrysosporium sp., Cochliobolus sp., Mucor
spp., Phoma sp., Rhyzopus sp., and Uochladium atrum. with incidence

ratio between (0.23 -3.77 %).

Key words: Hospital air, indoor outdoor airospora, airborne.
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Abstract

Lentiviruses comprise a genus of complex retroviruses that infect a limited
number of mammalian hosts from several taxonomically distant ordres
(primates, carnivores, and ungulates). Typically, the virus exists in the
infected host as a swarm of related but divergent genetic variants called
a quasispecies, and degenerative inflammatory disease develops only
after months or years, if at all. No endogenous lentiviruses have been
described, so the recognizable similarity between the different
lentiviruses, despite their high within—species variability, suggests a
common ancestor much more recent than the divergence of their host
species. The presence of many variants in the viral swarm might facilitate
cross—species infections. Human immunodeficiency virus type 2 (HIV-2)
is almost certainly a human-adapted variant of the simian
immunodeficiency virus (SIV) from sooty mangabeys, and HIV-1 may
similarly be derived from a chimpanzee SIV. Again, caprine arthritis—
encephalitis virus (CAEV) probably emerged after cross—species transfer

of a closely related sheep virus in recent times. In this study We have
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analysed the genetic variability of lentivirus in gag gene, 18 lentivirus

sequences were studied.

The alignments of the gag gene fragment corresponding to the MA and
the 5° end of the CA shows a large discrepancy between these
sequences, the alignments aligned using CLUSTAL W show two types of
nucleotide changes, the first is a simple replacement of one nucleotide by
another (substitution) ex. T by G at position 429. The second type of
modification is a deletion of nucleotides (ex. a deletion of 5 nucleotides
TGCAG at position 461-465 in the Erhs and SRLV sequences), the
divergence of the gag gene between the sequences was varied from 9,33
+0,16% to 52,2 +0,52%. These differences were also shown by the
phylogenetic tree, It can be seen that proviruses from the Erh1-Erh6 and
CAEV-Co form a closely related group, quite distinct from the SRLV
reference sequence. The sequences from HIV] are closely related, but
the sequence from HIV2 is clearly distinct from either of the major

groupings.

Key-words: lentivirus, gag, SRLV, HIV1, HIV2.

Introduction

Lentiviruses are non oncogenic retroviruses responsible in humans and
several species of mammals slowly progressive disease. These viruses

are characterized into two major types :

1- Lentivirus capable of infecting lymphocytes and some of which can
induce immunodeficiency and death of the infected host as : the HIV
(Human Immunodeficiency Virus) type 1 and 2, FIV (Feline
Immunodeficiency Virus), SIvV (Simian Immunodeficiency Virus), and BIV

(Bovine Immunodeficiency Virus).

(2016 gyigg) Jo¥l muell -l ¥l isull 262



galol] [ 1\Jfal\a

2—- Lentiviruses that not infect lymphocytes and do not induce
immunodeficiency but inflammatory or degenerative diseases affecting
various organs such as the lungs, joints, mammary glands, and central
nervous system. There are, in this type, the SRLV: CAEV (Caprine
Arthritis Encephalitis Virus), MVV (Maedi-Visna Virus), and EIAV (Equine
Infectious Anemia Virus). The small ruminant lentiviruses (SRLV) cause
persistent infections in domestic sheep and goats worldwide and wild

small ruminants (Erhouma et al., 2008).

The Lentiviruses belonging to the family of Retroviruses (Retroviridae).
Gamma-retroviral vectors, commonly designated retroviral vectors,
were the first viral vector employed in Gene Therapy clinical trials in
1990 and are still one of the most used. More recently, the interest in
lentiviral vectors, derived from complex retroviruses such as the human
immunodeficiency virus (HIV), has been growing due to their ability
to transduce non-dividing cells (Lewis et al. 1992; Naldini et al.
1996), an attribute that distinguishes them from other viral vectors,
including their simple counterparts, gamma-retroviral vectors. Retroviral
and lentiviral vectors most attractive features as gene transfer tools
include the capacity for large genetic payload (up to 9 kb), minimal patient
immune response, high transducing efficiency in vivo and in vitro,
and the ability to permanently modify the genetic content of the
target cell, sustaining a long—-term expression of the delivered gene
(Coroadinha et al. 2010; Schweizer and Merten 2010). According to the
most recent updates, retroviral and lentiviral vectors represent 23% of all
the vector types and 33% of the viral vectors used in Gene Therapy
clinical trials. Moreover, retroviral vectors are currently the blockbuster
vectors for the treatment of monogenic and infectious diseases and gene
marking clinical trials (Edelstein 2010). Retroviruses are double

stranded RNA enveloped viruses mainly characterized by the ability
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to “reverse—transcribe” their genome from RNA to DNA. Virions
measure 100-120 nm in diameter and contain a dimeric genome of
identical positive RNA strands complexed with the nucleocapsid (NC)

proteins (Rodrigues et al., 2011).

The genome is organized from the 5’ to the 3’ end, and major protein
components are contained in gag (group specific
antigen), pol (polymerase) and env (envelope) genes. Whereas gag is
responsible for encoding the structural proteins, pol encodes the reverse
transcriptase, protease and integrase, and env encodes the virus
envelope glycoprotein. These proteins are synthesized as fusion proteins,
which are then post-translationally cleaved by the virus—encoded

protease.

The complex lentiviruses contain other accessory genes as well,
responsible for precise orchestration of viral replication, biosynthesis and
pathogenesis. For example, human immunodeficiency virus type 1 (HIV-
1) has 6 regulatory or auxiliary: vif, vpr, vpu, tat, rev and nef. Some of
the other additional genes that are important are psi-sequence near the
5’ end of the RNA genome (essential for packaging viral RNA into virus
capsid), the polypurine tract required for reverse transcription, and the
long-terminal repeats (LTRs) which are part of the promoter for
transcription of the viral genes. The gag sequence encodes the three main
structural proteins: MA (p24), CA (p17), NC (p7) (MA, CA, SP1, NC,
SP2, P6 in HIV virus) (Coffin et al. 1996). The rapid evolution of
lentiviruses is related in part to a high frequency of mutations in the gag
gene. This results in a great heterogeneity of a virus to another, from one
strain to another, and even within the same strain. Most of generated
mutations appear harmful to the survival of the variant and will be

eliminated. One of the main objectives of current scientific research is to
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study the genetic variability of lentivirus, and risks of interspecific

passages leading to the emergence of new pathogens.

Material and methods:

To better understand the genetic variability of lentivirus gag gene, the
objective of this work was to study the genetic characteristics of the gag
gene of the major known lentiviruses. These genetic characteristics were
investigated by a comparison of the gag gene of the viral genome between
the sequences of lentiviruses. This study allowed to characterize the
genetic characteristics that accompany the natural infection of these

viruses.

Sequences alignment and phylogenetic analysis:

The individual sequences from the different virus were aligned with
reference sequences using Clustal W (Thompson et al., 1997), with
manual adjustment where necessary. The nature of these variations is
shown in phylogenetic trees constructed using the programme
NEIGHBOR (Perriere and Gouy, 1996) method Neighbor-Joining (NJ)
(Saitou and Nei, 1987), with bootstrap values determined over 1000
iterations (Felsenstein J., 2002).

Comparative sequences in this study are: the SA-OMVV (Genbank
accession number M31646) (Querat et al., 1990), K1514 MWV
(Genbank accession number M10608) (Sonigo et al.1985), EVI
(Genbank accession number S51392) (Sargan et al., 1991), CAEV-Co
(Genbank accession number M33677) (Saltarelli et al., 1990) , Erh1-
Erh6 (Genbank accession numbers EU375926, EU375927, EU375942,
EU375943, EU375954 and EU375955) (Erhouma et al., 2008). The
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studied HIVs sequences are: the HIV] sequences (Peeters et al., 2000)
(Genbank accession number AJ270014), HIV2 sequences (Heredia etal.,
1998) (Genbank accession number AF025347).

RESULTS

The alignments of the gag gene fragment corresponding to the
MA and the 5’ end of the CA shows a large discrepancy between these

sequences (Figure 2).

The alignments aligned using CLUSTAL W (Thompson et al., 1997) show
two types of nucleotide changes, the first is a simple replacement of one
nucleotide by another (substitution), for example: replacement of
nucleotide: T by G at position 429, G by A at position 472, AA by GG at
position 421. The second type of modification is a deletion of 5
nucleotides TGCAG at position 461-465 in the Erhs and SRLV
sequences, a deletion of nucleotides ATG at position 625-527 and T at
position 514 in the HIVs sequences. Most substitutions were observed in
a variable region ranges from the position 443 to 475. Sequence
comparison also shows a constant region is of the position 480 to 492
(Figure 2). These nucleotide changes leading to amino acid changes (data

not shown).

The divergence of the gag gene between sequences Erhl1-Erh6 and
CAEV-Co was varied by 9,33 +0,16% (Table 1). High divergence was
observed between sequences Erh1-Erh6 and the other SRLV and HIVs
sequences. Indeed, the sequence divergence between Erh]1-Erh6 and
EV 1 was varied by 40,3 +0,40%, 43,2 +0,43% with that of K1514 and
by 39,2 +0,49% with that of SA-OMVV (Table 1). The sequence
divergence between HIV 1 and Erh1-Erh6 was varied by 44,2 +0,43%,
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45,6 +0,48% with that of EV1, 40,4 +0,40% with that of K1514, 41,8
+0,41% with that of SA-OMVV and by 48,9 +0,49% with that of HIV2.
The sequence divergence between Erh1-Erh6 and HIV 2 was varied by
52,2 +0,52%, 51,8 +0,50% with that of CAEV-Co, 49,2 +0,48% with that
of EV1, 48,6 +0,47% with that of K1514, 51,5 +0,50% with that of SA-
OMVV and by 48,96 0,49 % with that of HIV](Table 1).

These differences were also shown by the phylogenetic tree. A
phylogenetic tree illustrating the relationships between these different gag
proviral sequences was constructed using the neighbor joining method
(Figure 1), but very similar results were obtained using other tree—building
algorithms. It can be seen that proviruses from the Erh1-Erh6 and CAEV-
Co form a closely related group (group 3), quite distinct from the SRLV
reference sequence (group 2). Sequences from HIV1 are closely related
(group 1), but the sequence from HIV2 (group 4) is clearly distinct from

either of the major groupings.

Virus EV1l | K1514 | SA-OMVV | CAEV- | HIV]1 | HIV2
Co
Erhl- 40,3 43,2 39,2 9.33 44,2 | 52,2
Erh6 (0,40 | (x0,43) | (x0,49) (¥0,16) | (0,43 | (0,52
) ) )
CAEV-Co | 36,7 39,5 24,6 - 45,8 | 51,8
(0,36 | (x0,39) | (+0,28) (0,49 | (x0,50
) ) )
HIV1 45,6 40,4 41,8 - - 48,9
(0,48 | (x0,40) | (x0,41) (0,49
) )
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Table 1: gag inter group diversity of the viruses sequences studied for the

present study. +: standard deviation.
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Figure 1: Neighbor-joining tree of an approximatively (.5 kb fragment of
the gag region of the proviruses from the present studied sequences.

Horizontal lengths are proportional to the estimated genetic distance
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between the sequences; the bar marker represents 1% divergence.
Bootstrap values derived from 1000 bootstrap replicates are shown on

the phylogenetic tree.

430 440 450 460 470 480

K1514 TACAAAAATGTATACAGTATGGGATAGATTAAAAGGGCTA—-
———ACTCCGGAGGAAACA

EVl  TACAAAAATGTATACAGTATGGGATAGATTAAAACAGTTA-—-—
——ACTCCAGAAGAGACA

SA OMVV TACAAAAATGTATACAGTCTGGGAAAAATTAAAGCAAGTA-
————ACTCCAGAAGAAACA

CAEV_Co AGTAAAATTTAGGACAATATGGCAGAAGGTGAAGAATCTA-
————ACTCCTGAGGAGAGT

Erh6  AATAAAGTTTAAAAATATATGGCACAAGGTAAAAAATCTA————
—~ACTCCTGAGGAGAGT

Erh2 GGTAAAATTTAGAAATATATGGCAGAAAGTAAAGAATCTG——-
——ACTCCTGAGGAGAGT

Erh4  GGTAAAATTTAGAAATATATGGCAGAAAGTAAAAAATCTG——-
——ACTCCTGAGGAGAGT

Erh3  GGTAAAATTTAGAAATATGTGGCAGAAAGTAAAGAATCTG——-
——ACTCCTGAGGAGAGT

Erhl GGTAAAATTTAGAAATATATGGCAGAAAGTAAAGAATCTG——-
——ACTCCTGAGGAGAGT
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Erh5 GGTAAAATTTAGAAATATATGGCAGAAAGTAAAGAATCTG——-
——ACTCCTGAGGAGAGT

HIV1.1
AATATGATGCTAAACATAGTGGGAGGACACCAGGCAGCAATGCAGAT
GTTAAAAGATACC

HIVI.2
AATATGATGCTAAACATAGTGGGAGGACACCAGGCAGCAATGCAGAT
GTTAAAAGATACC

HIV1.4
AATATGATGCTAAACATAGTGGGGGGACACCAGGCAGCAATGCAGAT
GTTAAAAGATACA

HIV1.3
AATATGATGCTAAATATAGTGGGGGGACATCAGGCAGCAATGCAGAT
GTTAAAAAATACC

HIV2.2
AATCAAATGCTTAATTGTGTGGGCGACCATCAAGCAGCTATGCAAATA
ATCAGGGAGATT

HIV2.3
AATCAAATGCTTAATTGTGTGGGCGACCATCAAGCAGCTATGCAAATA
ATCAGGGAGATT

HIV2.4
AATCAAATGCTTAATTGTGTGGGCGACCATCAAGCAGCTATGCAAATA
ATCAGAGAAATC

HIV2.1
AATCAAATGCTTAATTGTGTGGGCGACCATCAAGCAGCTATGCAAATA
ATCAGAGAAATT
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cons.
AATAAAATTCTAAACT2TGTGGGAGAA2ATAAAGCAGCTATGCA2ACT
CCTGAGGAGA2T

490 500 510 520 530 540

K1514
AGCAAAAGAGAATTCGCCTCCTTGCAAGCTACGTTGGCTTGCATAAT
GTGTAGTCAAATG

EV1
AGTAAAAGAGAATTTGCCTCCTTGCAGGCCACAATGGCTTGCCTTAT
GTGTAGTCAGCTG

SA_OMVV
AGTAAAAGAGAGTTTGCCTCCTTACAGGCCACATTGGCTTGTATAATG
TGTAGTCAAATG

CAEV_Co
AACAAAAAAGACTTTATGTCTTTGCAGGCCACATTAGCGGGTCTAATG
TGTTGCCAAATG

Erh6
AACAAGAAAGACTTTATGTCTTTGCAGGCCACATTAGCGGGTCTAAT
GTGCTGCCAAATG

Erh2
AACAAAAAAGACTTTATGTCTTTGCAGGCCACATTAGCGGGTCTAATG
TGTTGCCAAATG
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Erh4
AACAAAAAAGACTTTATGTCTTTGCAGGCCACATTAGCGGGTCTAATG
TGTTGCCAAATG

Erh3
AACAAAAAAGACTTTATGTCTTTGCAGGCCACATTAGCGGGTCTAATG
TGTTGCCAAATG

Erhl
AACAAAAAAGACTTTATGTCTTTGCAGGCCACATTAGCGGGTCTAATG
TGTTGCCAAATG

Erh5
AACAAAAAAGACTTTATGTCTTTGCAGGCCACATTAGCGGGTCTAATG
TGTTGCCAAATG

HIVI.1 ATCAATGAGGAAGCTGCAGAATGGGACAGAGTA-
CACCCAGTACATGCAGGGCCTATTCC

HIV1.2 ATCAATGAGGAAGCTGCAGAATGGGACAGAGTA-
CACCCAGTACATGCAGGGCCTATTCC

HIV1.4 ATCAATGAGGAAGCTGCAGAATGGGACAGGACA-
CATCCAGTACATGCAGGGCCTATTCC

HIV1.3 ATCAATGAGGAAGCTGCAGAATGGGACAGGGTA-
CATCCAGTACATGCAGGGCCTAATCC

HIV2.2 ATTAATGAAGAAGCAGCAGACTGGGATGCTGCA-
CATCCTATAC———-CAGGCCCCTTACC

HIV2.3 ATTAATGAAGAAGCAGCAGACTGGGATGCTGCA-
CATCCCATAC——-CAGGCCCCTTACC

HIV2.4 ATTAATGAAGAAGCAGCAGACTGGGATACTGCA-
CATCCAATAC-——-CAGGCCCCTTACC
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HIV2.1 ATTAATGAGGAAGCAGCAGAATGGGATGTACAA-
CATCCAATAC-——-CAGGCCCCTTACC

* 0 k% * % * * * *

cons.
ATCAAAAAAGAATTTGCATCTTTGCAGGCCACATTAGCCGGTATAATG
TGTTGCCAAATG

Figure 2: Alignment of the nucleotide sequences of the gag region of the

viruses studied.

Discussion

The objective of this work was to study the genetic properties of the gag
gene of lentiviruses to determine the genetic changes. The reported
results obtained reveal accumulation of many molecular alterations in this
gene. This allows a clear answer to the initial question, that there are
many genetic changes in the gag gene that accompany infection
lentiviruses. These changes in the gene encoding the antigen
glycoproteins correspond to a selection of genotypes that have a selective
advantage for replication in the cells of these species, these changes

represented by nucleotide changes in the gag sequences.

The 5’ end of the gag gene of the lentivirus is known to be variable both
antigenically and genetically (Grego et al., 2005; Pisoni et al., 2006) but
unfortunately the establishment of the taxonomic relationships in these
viruses was based on the CA part sequences of the gag gene and on the
sequences of the pol gene (Shah et al., 2004; Zanoni, 1998). An identical

deletion has been described in a single sequence from (Reina et al.,

2016 ggigs) Jo¥l muell — gl Kol 273
S898) Jg 9



galol] [ 1\Jfal\a

2006), but this sequence differs greatly from the sequences found in our

study at other sites in the MA gene.
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