duwaldl) dalatal) (4d glal) Aliblaa Ay ad) juaa &y ggan 10 sindl
FYARY sooga cEA/YT GV ERY (0 /e clalad) Aaa

bl duao deol >
1) cliacly il 5)loall dsais 550
oblally Juyyall dud

1ISO 9001:2015

Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.

Tell/Fax: 048/2607342 S-B: 32897

Web site: WWW.usc.edu.eg

E-mail: FLDC@usc.edu.eg gy i sl sl el s

(V) pos gisadl

Monotype corsiva (20 B) (])E @ I Cﬂ‘]]OW

2 Spaces

I dedicate this work to my parents and

f'-'-_—_

brothers for all the support they lovely
offered during my post-graduate studies..

20—=

,.__,5 Gall ldall g A e ASlall sl dlagals
L g Al G lall plaaY) ddlua

\-""‘—\—__
aY ANV/OV/Y e (+/Y) JaaY) SFOOOOFO0F100106 (1) ay 72 sal vy
s a
IsSO N
T v MGHI. SY5.
S001 2015 fvd € 432



http://www.usc.edu.eg/
mailto:FLDC@usc.edu.eg

Asalal) dilaial) (A glal) Azdlaa Ay 2l) s 4y ) ggan 0l gind)
FYARY sooga cEA/YT GV ERY (0 /e clalad) Aaa
Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.
Tell/Fax: 048/2607342 S-B: 32897
Web site: WWW.usc.edu.eg
E-mail: FLDC@usc.edu.eg

bl dioo deol_>

cliacly d il 5)loall dsais ;S 40
obbally Gyl &ud

ISO 9001:2015

Ol oyl 0 arly s gl e

(M) pos gisad

Monotype corsiva (16 B) ﬁ mfow‘ﬁ@@gﬁﬂ,tﬁ :7\/?1"

I wish to express my sincere thanks, deepest gratitude and
appreciation to Dr. ............ , Professorsof............ , Genetic
Engineering and Biotechnology Research Institute, Minoufiya
University, for suggesting the problem, supervision, continued
assistance, and guidance through the course of my study and for
their revision of the manuscript of this thesis. Sincere thanks are
also due to Dr. ............ , Researcher Professor of ......... ,
NRC. Giza. for sharing in supervision. Grateful appreciation is
20— also extended to all staff members of the ............. Department,
Genetic ‘Engineering and Biotechnology Research Institute,
Minoufiya University, Special deep appreciation is given to my
father, my late mother, my wife, my brothers and sisters. Also I
feel deeply gratefulto my dear country Syria.

I dedicate this work to my parents and brothers for all the
support they lovely offered during my post-graduate studies..

TEIRY) ABlua b el llallp Aajle pé Adluall sl cilagals
A A Q) laday

aY AV/eV/Y o (+/Y) JaaY) SFOO0OFO0F100106 (1) a g asal v

P oa

IsoO

o
S001:2015

NS
MEMT. SYS.
Bk £ 437



http://www.usc.edu.eg/
mailto:FLDC@usc.edu.eg

duwaldl) dalatal) (4d glal) Aliblaa Ay ad) juaa &y ggan 10 sindl
YYAAY ceoga cEA/YTOVETY 0/ Gl Asa

bl dioo deol_>

cliacly d il 5)loall dsais ;S 40
obbally Gyl &ud

ISO 9001:2015

Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.

Tell/Fax: 048/2607342 S-B: 32897

Web site: WWW.usc.edu.eg

E-mail: FLDC@usc.edu.eg Ol g sl ll sl s 0

CONTENTS Gl giaal) 7

;Qy\‘;c\ﬁoi&s

dadall & JsY) Sl Caatie 3 CONTENTS sl < siaall J saa 4l (€5 ()
s dadia e ST ) il ginall J s zUal 135 TNR 16 Bold 2ay 1Y)
sbe TNR 16 Bold hay ) Gialedl o Ul dasall Jtef 3
TNR a5 S g pm Al ) o) 2l o glie < CONTENTS (continued)
TNR 13 Bold hady i€ o) 3oV Jals dud Il gasliall s cadf 5 (50 14 B
e Sl el dea LS pat el e ae «TNR 13 by S5 4o ) o gliall
el ol 8 dniiall A8 s dleal) el (e 10 (fONt) Leana ati aa g

Ll eﬁjzwmz)usqjﬁumn iala e At N ALa8Y) o lie UK g ()
) g e a5 Lead 5w s Jalal) ) T Ledld Lgiad s 3 o slial)
LS s (g s () o G s g Al gl QU1 ) g it agall g Cag a
15 i ala e il il gine JS T of e ALl g 8 Jal) s
Go Al LN shand) aaes Tag o ey ol gie IS cand Gl e JsY)
dadall iela

Dbl 6 ) ghand) (55 aal g sl (ge SST i Al 5 AL ghall ¢ gliall s B (T)
PR\ RPN gl IWON[E 5 S S P V[ O - K PO )
Al

) 73 gad) Jadh Al i g At Sl G liall e il sinall AalE sl Juady (£)
(51 Y Baamie Ayl Y v a8y 3 sad g dgalall AL, 4

(LIST OF FIGURES) sl 4aild g (LIST OF TABLES) Jshiad) daild ks

TNR Lis s CAPITAL 6 oy yas daduall ) gie iS5 G o) o3 58ll 238 34US
Single 32,k skl G ALl () 553 TNR 13 Jad i Ll sine Wl 16 B
A zasal) JSG 5l Jsaa Olsie IS ams J8 6 pt Llaie ddlue & 555 Space

_(\ Y (;EJJ 1)
aY AV VY (+/Y) Jaa¥) SFOOO0OFO0F100106 (1) eéJ Glyl VAL
T,
et~ NSO N
e ST e MEMI; §ts.
hS0 90C o S001 2015 fvd € 432



http://www.usc.edu.eg/
mailto:FLDC@usc.edu.eg

Shlwll &0 deol >
cliacly & il >)l9all dsos 5,0
ISO 9001:2015

Asalal) dilaial) (A glal) Azdlaa Ay 2l) s 4y ) ggan 0l gind)
FYARY sooga cEA/YT GV ERY (0 /e clalad) Aaa
Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.
Tell/Fax: 048/2607342 S-B: 32897
Web site: WWW.usc.edu.eg
E-mail: FLDC@usc.edu.eg gy i sl sl el s

(1) #) gasadl
16Bold—— CONTENTS 10 Bold

INTRODUBTION 2.5 sm e o B S A S R s
14 Bold
RERIEWERLITERIMTURES, /o000t s i s b N s o i

T T SR s st o e 0 e i e L s i
13 Bold = 2 History of itfluesma pandemics. . ..............ooo.oos oot

3. abortirr aaenoNE OTAIIRIREIINT .. oo ivunssssts s sy e R SRS TR

KEATRRI AL MNDIMETHEIDSE s oo nimnssvmas siomsess o susssss e oA s SR A B A AR BT 540

RESULTS AND DISCUSSION. .o il ianinniinimmi atabiidnnaiban i s

13 Bold —» ! Database structure andinfluerza Avirus annotaOn ..............cooviiorisioriiini o e e e e
8 AR A virig ML O ORBOTIM RN ..xosunswsinssonmunnsyensestsssaoomd s on sk om s asbaensh b ab ARG o5

13wt 0 ATRIE SO SOBMEOR . sssssensnsssossscs oo s s GO SAS ss

G/ E it e N AEOROOR oot b sk Ao o b RO s R

2. Molecular evolution and phylogenetic aAIFSS. ...........o.cvvreviiiisiini s s s s

’a. Phylogenetic analyss of AvanH3 @Enes............oooooiiiii i
b. Phylogenetic analysis of humanH5 genes. ..o e s
13 ¢. Phylogenetic tree analysisfor avanisolatesin eachyear sepatatelyr..........o.oooovvviiiiiiiiiiiii i

d. Phylogenetic tree analysisfor humanisolatesin eachyear separately.............oooviiiii v

(. Phylogenetic analysisbetweenavianandhumanHSN1 isolaes. . ...

SUBEIEARY s 05 s B AP D AR RS v S
IREEE RRINCES s o050 OB N

AR D O s e S e B VS B S It B I G RS s
B Y e

aY AN/ V/¥ (+/Y) Jaayl SFOOO0FO0F100106 (%) ) g igal £1/7
SO

o
S001:2015

N
MEMT. SYS.
hih b 437

102
107
152


http://www.usc.edu.eg/
mailto:FLDC@usc.edu.eg

duwaldl) dalatal) (4d glal) Aliblaa Ay ad) juaa &y ggan 10 sindl
CEAYR OV ERY 0 /e clald) Aaa

YYAAY tq-e

Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.

Tell/Fax: 048/2607342 S-B: 32897

Web site: WWW.usc.edu.eg

E-mail: FLDC@usc.edu.eg gy i sl sl el s

bl duao deol >
eliacly a il 5)lsall duais S50
obbally Guyyaill é
ISO 9001:2015

(V1) pugisad

16Bold — , CONTENTS

Page
14Bold  GENERALINTRODUCTION 1
16Bold Part I (Title) 2
14Bold { INTRODUCTION. . ettt iities s ceriesiee s sansensnssases snesns san susaen 2
EVIEW OF LITERATURE. ...ttt iiiiiie i cee e e eee e aee 4
13 Bold 1. Effect of sowing date.........cooviviniininnii i s sen 4
2. Effect of plant distribution and density............................. 17
14301,,1{ MATERIALS AND METHODS .. .. iioe e cicvieiieee e e 35
RESULTS AND DISCUSSION. .. .ttt iiniiniiiins s sen snanssns sansnennas 40
1. Effect of sowing date..........coooiiiiiiiiii i e s ceeee. 40
2. PhenWlogV ........cc000eepsivosrosivassssnssesncsesi@esolhoecnssnssens 43
b. ClimatBlogy........ sl o ease Masroee sorces cnsagBes ahessesassrssanses 44
¢. Nodnlss............. | GEAEL SRR ... oieiieee oo e cresasoessancn 47
2. Effect of plant distribution..........ccoeoivviiiii i ininninans 49
d. Phenglogy..... . S0 St W - cccoooeesefecsorccecconccans 80
e. Climatology... 52
f. Nodulesr‘plant Vit 57
16 Bold  Part 1L (Title) 58
INTRODUCTION. .oiiniiiiivvncvieen e s s sansen s snnes s sanaenen ens 59
REVIEW OF LITERATURE...........[...... ;‘;‘iﬁg” usmg . 6l
MATERIALS AND METHODS... - rUMberi e <y sten - - 75
RESULTS AND DISCUSSION... e s ot SRR 79
GENERAL DISCUSSION and/or CONCLUSIONS... 96
REFERENCES. .. o0ttt it et e sin svasiiss s see e ans sanaenans 105
ARABIC SUNNMARY. /
10 Bold
A NV/oV/¥ e (+/Y) JlaaY) SFOOOOFO0F100106 (1) a2y zdsal IAVAR
P e o ot s
ISO 5ﬁ AN
ST 5. v

9001 :2015


http://www.usc.edu.eg/
mailto:FLDC@usc.edu.eg

saldl) dalaial) (b gial) Aiblaa 2l juaa &y ) ggan 1()) sind)
FYARY sooga cEA/YT GV ERY (0 /e clalad) Aaa
Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.
Tell/Fax: 048/2607342 S-B: 32897
Web site: WWW.usc.edu.eg
E-mail: FLDC@usc.edu.eg Ol oyl 0 arly s gl e

ISO 9001:2015

bl dyoo deol_>

eliacly ay il 5>;lgall dsais 35 0
oblally Juyyaill &

13 Bold

N\

(V) fgisadd

13 Bold

16 Bold — LIST OF TABLES

N\

No. Title Page
1. HA sequences of Influenza A virus subtype (HSNI) isolated from infected avian and
humans in Egypt during vears from 2006 to 2010 . 924
2. HA sequences of Influenza A virus subtype (H‘Nl) L~0I1ted ﬁom mfected avian 'm(l 102
humans in different rezions in the world during vears from 1939 to 2010
3. Accession numbers, origin of isolation, vear of isolation and sequence lcuolh of l-l<
genes isolated from nfected Avian m Egypt during the period from 2006 to
2009. . 88
4. Accession mlmhcn origin of bOlalICl‘!'l vear of |SOIﬂl|0n and sequence [euﬂlh of Hs
zenes isolated from infected Humans in Egypt during the period from 2006 to 2009. 91
5. Accession numbers of protein CDs, amino acid length, accession munhe:a of
corresponding nucleotides, vear of isolation . ongin of isolation and viral host of HS
genes (43 avian and 26 human ) 1solated from infected avian and humans m Egvpt and
used in mutational bias analysis.. cerrenrea@Dyere i eccacrsansanans 92
6. Conserved regions m avian H%. pnotcul cncnled b\ BIOEDIT program with a
minumum sezment length of 15 ammo acids aud maxumum entropy 0.2, - 126
7. Conserved regions in human HA protems generated by BIOEDIT program w |tl| a
minimum sezment length of 15 ammo acids and maximum entropy 0.2, ... 126
8. Summary of the differences n all samples (sequences) of each alignment's 1)0\-Ill0ﬂ- 'm(l
mutational bias among Avian HS gene sequences solated i Egyvpt during 2006:2010
(186 positions among 43 sequences exposed to mutational events). ... . 129
9. Summary of the differences m all samples (sequences) of each alignment's pmltlon
positions and mutational bias among human HS gene sequences isolated in Egyvpt during
2006:2010 (103 positions among 26 sequences exposed to mutational events).............. 132
10. The frequency of each transition state among 43 avian HA sequences isolated i Egypt
during the period from 2006 t0 2010, .....oevviiniiiiiiiiiee e e ee e 127
11. The frequency of each transition state among 26 human HA sequences |-0I1Ic(l mn EO\])I
during the pertod from 2006 to 2010 .............. 127
12. Amino acid substitutions in the HA HS protemns of Ec-\pmn avian H<Nl vinuses fnom
2006 to 2010 usedto extrapolate the amino acidmutational bras m HA proteins... . 138
13. Amuno acid substitutions n the HA HS proteins of Ezyvptian human H53N1 viuses ﬁom
2006 to 2010 used to extrapolate the amino acid mutational bias m HA protens............ 139
14. Mutations identified m HA protems of Avian HSNlisolates.................................. 140
15. Mutations identified in HA proteins of Human HSN1 isolates. ... 145
16. The number of mutation observed for each of the 20 amino acids at H -\ Hq pwlclw
l:-ohle(lﬁomfg_\pl during the pertod from 2006 - 2010.................. \ 149
13
10 Bold
aY NV/OV/¥ (/%) JMaaY) SFOO00FO0F100106 (1) pd 72 sal £X/YA

*“w OF MULT/E 7
Tt

P(
AAF

RN
SN MG, S¥S.
hiA € 437


http://www.usc.edu.eg/
mailto:FLDC@usc.edu.eg

saldl) dalaial) (b gial) Aiblaa 2l juaa &y ) ggan 1()) sind)
FYARY sooga cEA/YT GV ERY (0 /e clalad) Aaa
Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.
Tell/Fax: 048/2607342 S-B: 32897
Web site: WWW.usc.edu.eg
E-mail: FLDC@usc.edu.eg Ol oyl 0 arly s gl e

ISO 9001:2015

Obhlull dijon desl_>

eliacly ay il 5>;lgall dsais 35 0
oblally Juyyaill &

(V7) pugisadl

13 Bold 13 Bold

10.

11.

12.

13.

14.

16 Bold —, LIST OF FIGURES \

Title
Structural diagram of the HSN1 VIS e veniesienneiranntasnseananseanasesnnnresnsssasnssonanes
Home page of the Influenza Vimis ReSOUICe . ouieiieiieiiniiicescnrirsisssensessnssnsssenssns
Flow chat of the analysis steps for multiple sequence alignment and phylogenetic trees for HA
sequences using NMUSCLE software on Influenza Virus Resource website..
Hierarchical map for database structure of HA  sequences dm\‘ulO'\ded and  stored in
Biromformatics lab by the author .. e
The number of HS gene flat files subnnllecl to (JenB'mL among avian species um Ee.\ pt
The multiple sequence alignment of Egyptian HA proteins shows the cleavage site of the HA (-
RRKKR-) that is charactenistic of influenza viruses that are lughly pathogenic in
cluckens.. .
The muuhel of (JenB"mL ﬂ'\t ﬁles of HS mlcleou(le sequences lsol'lled fmm mfected avian and
humans during the period from 2006 to 2010 Z. A
Ontbreak map of avian and human H53N 1 among different governorates u Ee.} pt
The number of GenBank flat files of HS nucleotide sequences isolated from mfected avian
aroundtheglobe... ................. ... ... y
The number of GenBank ﬂal ﬁle~ of HS nucleoude sequences uohted from mfected llllllmlh
around the globe ... .
Phvlogenetic tree fo: tl:e HA genes of lhe avian H‘Nl virses 1~olﬂlecl un Eg\ pl from 2006 to
2010. The tree was generated by using CLC Workbench software on the basis of 237 HA
sequences. The length of each pair of bramches represents the distance between sequence paurs.
NCBI accession mumbers, host type, collection date. regjcm and sequence length are shown for
references. RO e AR ANy R o N W N
Phy logeueuc tree for Lhe HA genes of the Imul:\n H*Nl vises L\Olﬁed il Egypl from 2006 to
2010. The tree was generated by using CLC Workbench software on the basis of 60 HA
sequences. The length of each pair of branches represents the distance between sequence pairs.
NCBI accession numbers. host tvpe, collection date, region and sequence length are shown for
references. .. ...
Phylogenetic tree fo: me HA genes of the avian H"Nl vinmses lsohtecl in 2006. The tree was
generated by using CLC Workbench software on the basis of 31 HA sequences. The length of
each pawr of branches represents the distance between sequence paurs. NCBI accession numbers.
host  type. collecion date, = region and  sequence  length are shown for
references.. : . . -
Phy logeuenc tree fOI the HA genes of the avian H5N1 vuuses solated i 2007, The tree was
generated by using CLC Workbench software on the basis of 73 HA sequences. The length of
each pair of branches represents the distance between sequence pairs. NCBI accession numbers,
host  type. collecion date. region and sequence length are shown  for

references... ... ... ... e .
T~ 13 \

10 Bold

81

924

26

97

29
102

104

111

114

116

116

aY AN/ V/¥ (+/Y) Jaayl SFOOO0FO0F100106 (%) ) g igal

(% OF MULT/,
A S

AAE:

"owcm”

“NITION ARk AN

MEMT. SYS.
fvh € 432

£/Y4


http://www.usc.edu.eg/
mailto:FLDC@usc.edu.eg

duwaldl) dalatal) (4d glal) Aliblaa Ay ad) juaa &y ggan 10 sindl
YYAAY ceoga cEA/YTOVETY 0/ Gl Asa

bl dioo deol_>

cliacly d il 5)loall dsais ;S 40
obbally Gyl &ud

ISO 9001:2015

Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.

Tell/Fax: 048/2607342 S-B: 32897

Web site: WWW.usc.edu.eg

E-mail: FLDC@usc.edu.eg

Ol oyl 0 arly s gl e

Text Abadl i ¥

re Y (VY Al 73 5ad) Glall AUS 8 o) 55485l gy Ao AU A

1.5 Space i s ddle Ao M1 (fia (B shand) G ddleall |

TNR 16 B bas J V1 ol Caoatia 8 A0l dana )l 6 52 o slie (aii o
st Andia 3 Ll s 3al) T cad i (s Capital 3omS iy saas
Al Al Bl ) (8 (5 Andia 5 4 Jalas) A2l Sl

Ot Liald OIS 135 «TNR 14 B bag ¢ 3a S Jab Al o gliall 35~
G (1) sl il i () Aais ma g Vs (TNR 13 B sy i 4 3
O sl Al

Op ALl 65 aals s g ST dais Gl ALkl o glall Al (4
AN 3lilaay Jo¥) Lhaudl 46 shaudl o s Single Space 82 ke W sha
Ol Gl A8 it aa g ) dalall @5 as ol siall e Y
1 Lgia ol i

Gl daad ings bt Liad aia i ¥ (Bold) Ji dady o slinll puan S5
G g Gl el e S S Al a8 ) i ) 58 (e ) gie
35 O g A Andiall Algh B 2 die () sie gy ade cang LS 5 ) gha
O e Jiy Y 3l (e 6

(("50) am Y, YV dilisay Jalall Tagi s TNR 13 Laay Paragraphs <o il ciss
O Adlise & i pay dadiall Giald e 38 e U ) shadl paes A3l as
BN ) sl g lee Caaill Hlaey oy 55 ) sl

et al., in vivo, eg., ) Jia LU J sal) ld @l jlaia¥l Al clan¥l )
Al (o Tt Jg¥) o jall o e b ysraa Cag ya [TALIC Jile Jady (iS5 (etc,
.Capital xS i (uial)

el (B Jie ale Jady S 83 G si s (Authors) sl elad ~

pBEYL Lita) A pe IS5 Ll Slnd) (8 aa e (e L Alaiu¥) A 8 L

s
aY AV/eV/Y e (+/Y) Jaa¥) SFOOO0OFO0F100106 (1) ;‘EJ 533-“' ERYAN
T,
R & — ® N
e e R e MGMT. SY3.
90012015 LR



http://www.usc.edu.eg/
mailto:FLDC@usc.edu.eg

duwaldl) dalatal) (4d glal) Aliblaa Ay ad) juaa &y ggan 10 sindl
FYARY sooga cEA/YT GV ERY (0 /e clalad) Aaa
Address: Arab Republic of Egypt, Monofia province,
Sadat city, Zone fifth.
Tell/Fax: 048/2607342 S-B: 32897
Web site: WWW.usc.edu.eg
E-mail: FLDC@usc.edu.eg

bl dioo deol_>

1 cliacly dy uinll 5,lg0)l dsais 35,0
obbally Gyl &ud

T TyTETTRTS ISO 9001:2015

G ) OLalSl) p AGIA) clalaal) (K5 A Jalaiy) dallly aSs 31 il 8 s
r il sl e ad il <l gl 5 Sl

A 8 aa AT ey a5l ol ol paen 5 LS (a0 o 30 5 Ailise & i -
JPe- i FE PO PEVERRPRS- 1 B AN PPt INOYE g gl S5t INOWE ' JUPRS W< I9%

A yill 5 AS el Ll ands ) (-) el Jea A0 il &3 Y -
O sl (Y ) Ll Ly Gl 89 G of (sabie ) U5 o850 g (/) ALY
200 g st o gl sael) il S

Cm AR saal g Adlee & E O Jeall (e A el AallL s ) Jil ) 4
Cabaall g5 G A0S Ailie &5 Y (81 a5l Gl ol aaen 225 Ji s ilalS)
Al (A AR

(1Y) ¢ gasadl

16 Bold —,
REVIEW OF LITERATURES
1. Introducing influenza viruses

14Bold ——»

Influenza viruses belong to the Orthomyxoviridae family of

negative sense, single-stranded. segmented RNA viuuses. This famly

containg five genera, classified by variations in nucleoprotein (NP and

M) antigens: influenza A, influenza B, influenza C, thogotovirus, and
isavirus (Brooks ef al. 2004).

13Bold — , Hemagglutinin (HA)

Specific suiface glycoproteins are used by the enveloped viruses,

such asg mfluenza. human immunodeficiency virus-1 (HIV-1), and

13 Ebola, to enter target cells via fusion of the viral membrane with the

target cellular membrane (Eckert and Kiun 2001).

16 Bold —» RESULTS AND DISCUSSION
14Bold —— 1. Phylogenetic tree construction and analysis
Phylogenetic analysis of 72 protein sequences of Triticiun
aestiviin HMW  glutenin subunits revealed genetic divergence of
13 HMW glutenin protems mto 2 limeages (1 & 2) then lineage 2
differentiate into 7 small lineage (I to VII).
2. Sequence analysis
13Bold —» A Homology and similarity
The first stage of our analysis was to search in databases for
proteins that were homologous to the T7rvticum aestiviin HMW

glutenin subunit (Dy12).
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10-12B — Table 1. Amplified fragments obtained from the DNAs of the Siwa Date paln cultivars via

ISSR-PCR.
Date palm cultivars
Size
z Primers bp Siwi  Frvhee Oshengpel Taktakt Quaipe Karama GormAgazal Gazaly {H'.:::rl:
10-12B Amic-06
1800 0 ] 0 0 0 0 ] 0
1500 I ] 0 0 0 0 0 | 0
1250 1 1 ] 0 1 0 0 1 1
1100 0 0 ] 0 0 ] 0 0 0
1000 1 ] ] 0 ] 0 0 0 1
10-12 — 900 0 0 I I 0 | 0 0 0
$00 | 0 0 0 ] 0 0 0 0
750 0 l l 0 0 0 0 0 0
650 0 0 1 0 1 | 0 0 1
350 0 0 0 0 0 0 1 1 0
480 1 1 l 1 1 | 1 1 1
350 | 1 1 1 1 0 1 1 1
10.12B Detectable fragments 6 6 6 3 6 3 3 6 3
Polymorphic fragments 383 3(83) 3830 2(60) 5(83) 2(00) 2 (66} 3(83)  480)

(%)

10-11B 1: fragment present; 0: fragment absent. Percentages of polymorphism are in parentheses. 1:
B Specificmarker fragments & AF=No. Amplified Fragments

aY AV VY (+]Y) Jaa¥) SFOO0OOFO0F100106 (1) aEJ Glyu' vy
T,
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