Brown Eye .
Gene (B} # -%— Blue Eye Gene
(bl
Dark Hair g -x—— Blond Hair Gene
Gene (D) [FEE [T {d)
Mot 30 Smart . - Smart Gene
Gene (3) (5)
Tongue Roller —m=[Z00d [FE7 - Tongue Roller
Gene {T) Gene (T}

A

From From
Dad HMom

Example of a pair of chromesomes with alleles {gene
pairs) from the same traits. The trait you show depends
on which gene og a gene pair is strongest (those with

capital letters!).

Be3aHu reHu ce Hanase Ha UICTOM
XPOMOS3OMY
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Mexanusam H3MeHe:

MNpekpwTake ca U3sMeHOM AenoBa
XpomMaTtuaa ce AeluaBa KacHuje y

naxuTeHy, Kao nocneauvua Knaamwa
xpomo3oma y XUJASMAMA.

[ o npekpwTawa Aona3n TOKOM
yABajarwba [HK.

peLwHo 1 y NoKyLwajy aa ce no-
npaBu npekua.

npenncunBame Xpomatmaa

Cop)( choice xunortesa -

Q M:i“:ﬁa ~ ot
PaanuuiTa MnLbera I N




Crossing over and chiasmata

chromosomes are paired

= e breakinnonsister

chromatids

Repair of breaks joining
non-sister chromatids
[

Repulsion of
homologues;

sister chromatids remain
attached

(Prophase-1 Diplotene) Spindle fibers pull Replicated
centromeres to chromosomes
poles; metphase plate move to poles
established (Anaphase-1)

(Metaphase-1)

. . homologous
Xujasme y aujakmHesy | chromosomes
T = _ | H\‘
-.'l: 'q; * e = AH- P P 7 {
.'u\\_\-.ﬂ_-: - ‘::':l'. |':
.'{t ks ;::'_q.
A S =) N, i
# 7 Ct
Jor
Pt
5 i
: Ir - CEG & CHeH HeHe
..- “h C _._-.I:" ; :: l: E l
% T ] ':79 :
il
. Hﬁﬁ 12 34 12 34 123 3%
e win chromatids ‘

== And all together, now!

Nocneaunue:
=1 pekoMGuMHauMja Be3aHUX OCOOGMHA

Behu 6poj BpcTta rameTta

Separation (

Repulsion metaphase plate




be3 kpocuHr oeepa [lpodrasa |
[laxumeH

TeTtpane

TeTpane

[Mpodhasa |
Ca KpOCUHI OBEPOM  [JaxumeH

[Mpodhasa |




(a) be3 KpocuHr oBepa

If no crossing
over occurs...

Homologous chromosomes
pair in prophase I.

A Iy ...all resulting chromosomes in
1/ 4 gametes have original allele
T O D combinations and are nonrecombinants.

in prophase |.

A crossover may occur
unchanged chmmnsnrnes (nonrecombinants)...

?In this case, half of the resulting gametes will have

@R EIaTEe Non rECDmhlﬂﬂ " and half will have
“-E. Recombinant e e

— L
Recombinant }
—E-El Nonrecombinant




m Cross two strains homozygous for two
different traits.

CJIATKU N'PALWLAK (Lathyrus odoratus)

' z ™
P generation
Homozygous strains
Purple flowers, Red flowers,
long pollen round pollen
X
}ilﬂ )10
Fertilization
- J
g 5 * B
F, generation
Purple flowers,
long pollen
[
L 4
| Results Jf F; generation b
284 ﬂ 26 2 55
Purple Purple ~ Red Red
flowers, flowers, flowers, flowers,
long round long  round
~ pollen pollen pollen  pollen
Conclusion: F, progeny do not appear in
the 9:3:3:1 ratio expected with independent
assortment. y,

-




COLOURED FULL

s

%

)
Bl

‘COLOURLESS SHRUNKEN

38

COLOURED COLOURLESS COLOURED COLOURLESS
FULL SHRAUNKEN SHRUNKEN FULL

40032 4,035

148 152

OBOJEHO 3PHO (C)

"l

NUMBERS S e AN
NONCROSSOVERS 96.4%

W

CROSS0OVERS J.6%

[IYHO 3PHO (S)

KYKYPY3 (Zea mays)

A O

(9) OHdE OHrogcag

ologycarmer. com


http://www.biologycorner.com/worksheets/corn_chi.html
http://www.biologycorner.com/worksheets/corn_chi.html

OcobuHe BesaHe
['enu 3a 06nMK nnoga M rpally UBacTy

i3 HCTOM XPOMO3OMY

O O Okpyrnu nnop,
CnoxeHa uBacT

S

UsayxeH nnop,
JeaHocTaBHa UBacCT

o o
S S
o @)
S S

S s S A
Okpyrao nno

JeaHocTaBHa uBacT

S

) 3
=4 ! F
- S T

-, ./ j
-



o
S
Oprrao nn

Jep,HOCTaBHa uBacT

O O Tramertn ako He nohe
Ao Ccrossing over-a
= S
NameTn ako gohe
Ao Ccrossing over-a




TecT yKkpurtarke 03 C.0.:

Okpyrao nnopa
o @) o 0
S = S S

JeaHocTaBHa UB3CT

U3ayxeH nnop
CnoxeHa uBacT

@) 0
o 0

S S
S )

Okpyrnu nnop,
UsnyxeH nnoa CnoxeHa uBacT
JegHoCTaBHa UBacT

Q) @



TecT YKpurgHhe ca C.0-.:

Okpyrao nnopa
JeaqHoOCTaBHa LUBZ

AyXXeH nnop,
noXxeHa uBacT

@) €
S S S

o

S

Okpyrnu nnop,

il OXeHa uBacCT

Okpyrao nnopa U3ayxeH nnop,
@3 JegHocTaBHa uBacT K}@ CnoxeHa uBacT

3 U3pyxeH nnop
JeaHocTaBHa UBacCT

® @




Cepuja cnajakba

A B a g
 —— |
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APOMOSONMCKe Mane

TEHETUYKE MAIE [cM] — oajy penaTMBHE no3uuuje reHCKMx riokyca ogpeheHe Ha
OCHOBY CTeneHa pekombuHaumje (y4ecTtaHOCT KPOCUHr oBepa). Pesyntatr cy
eHETUYKMX (LUMTOreHETUYKNX) aHannaa.

PUSNYKE MAIE [Kbp] — nokasyjy npaBa (domnanyka) pactojarwa uamehy reHckmx
nokyca (y 6pojy HykneoTtuga). PesyntaT cy nocTynaka MOJSieKynapHe reHeTuKe.

1B Xxpomo30M niieHnHuUe

Tt aned | wla sk Koka of al e S | FLofTB FL of N-Band e
(V1) aivd prasand My (e =l s m‘m" i ﬁ— |
r. P. i

=20 Ty
=30

—— o1
. \
60 \“ C302, BCD
0 055 60L1 —m ;

— ) 1 - o - ot

- B 05868171 3w, L <

— %0 L . " _-” — ~ v
—100 68 — '," ,-":. 25— A:’:W, y

! ﬂ g:§uhﬁ. - ” FBB1210, MWG2121,

! 110 - MWGO1 43, MWGI14b
071w

- —120 - FEE

- i
—140
En |

(a) (b) (c)

—

— Fig.1. (a). Consensus genetic map of Barley (SM and IF populations) chromosome 5H(7) 0.68 and 0.71 translocation
breaks interval. (b). Physical map of Barley chromosome 5H(7) long arm, showing the N-Bands position as shaded boxes

& on the right hand side and fraction length (FL) values on the left side, (c). Physical map of wheat chromosome 5 B long
arm, the FL and deletion break points are shown on the left whereas the physical location of the DNA markers is shown
on the right

+ ¥ a2 i
— p = _ R
-

Genetic and physical maps of chromosome 1B of wheat. Short arms are at the top. The map by
Kota et al. (1993) was constructed on a physical chromosome length (%) basis and the Curtis
and Lukaszewski (1991) map is based on linkage of C-bands, protein and DNA markers.
Markers preceded by an X are DNA markers and C are C-bands. Dotted lines show orthologous
loci. The darkened region on the linkage map and the constriction on the physical map represent
the centromeres.



IipoueHaT crossing over - a

YTBphyje ce Hajnakwe u HajTavyHuje 13 pesynrara TeCcT YKpLITaka,
jep ce jacHO pasnuKyjy doeHOTUMOoBM KOjU Cy pe3ynTart crossing
over — a, o4 HopMarsnHux peHoTunoBa

%C0= 200/ CBUX
oo 602 (OB 20410408

egHOCTaBHa UBacCT

owysomnon Yo 2190 =020"100=20

UspyxeH nnop
CnoxeHa uBacT

Gl O & &

Okpyrnu nnop,
CnoxeHa uBacT

s



- OcoOuHe ce cBpcTaBajy y rpyne u MuMma OHOJIMKO rpyna KoJIMKO nMa XpomMo3oma.
- MpoueHaT crossing over-a yka3syje Ha penatuBHe mehjycobHe no3unuunje reHa

- PpekBeHUMja Crossing over-a Moxe aa oyae nopemeheHa (ga ce He 3acHuMBa camo
Ha MeljycoOHOj yaarbLeHOCTU reHa.

- Crossing over ce peTKo AelwlaBa y OfiIM3MHU LeHTpomepe.

- Koa myxjaka BUHCKe MyLuMLie He aonasu Ao Crossing over-a (pasnor HenosHar).
- EkcTpemHe TemnepaTtype noBehaBajy npoueHaT crossing over-a.

- CtapocT opraHnama noBehaBa npoueHaTt Crossing over-a.

- Xpomo3omMcKe abepauumje cmamyjy, unm oHemoryhaBajy crossing over y jeaHoj
pernju xpomosoma.

- MonekynapHo-reHeTU4KM NpuUcTynu (rge je To moryhe) npeunsHnju 3a ctBapamwe
XPOMO3OMCKMX Mana.

- Auxannonau n TpaHCNoKauMoHN nperioMmu, MosieKynapHu mapkepu omoryhasajy
Manuparwe U MMHOP reHa.

— Testis Detemining Factor (TDF)
<Gadgetry (MAC-locus)
BamH [ 5535 i
i _>Channel Flipping (FLP)
EcoR 1 6087 1 0 c M — Catching & Throwing (BLZ-1)
— Self-confi & -
Bgl 1 6159 o onse 5iL2-2) (note
Ability to Remember & Tell Jokes
(GOT-1)
|— Sports Page (BUD-E)

Addiction to death & destruction
movies (T-2)
Air Guitar (RIF)

Ability to identify aircraft (DC10)
— Preadolescent fascination with

q Arachnida & Reptilia (MOM-4LJ)
Spitting (P2E)
Sitting on the john reading (SIT)

EcoR V 4487 Bgl 11 50458
b

BamH I 6593

Hind 111 2707

EcoR V2177
Bgl 1T 2058

EcoR I 7763
BamH [ 7751

Inability to express affection over
the phone (ME-2)

Selective hearing loss (HUH?)
Total lack of recall for dates
(OOPS)

EcoR 1454
BamH [ 436

Coding region for
neomycin phosphotransferase 11

BglII 10187
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a) YrBpheHo Ha xpomo3omy 6:

mul 2, BumenBeTnu kiaacuh
ea /, paHo3peJiocT

uc 2, uniculm

0, HApaHacrTa Jiema

gs 4, crakjacTv pyKkaBan

X, , Nepal xantha (mem0pana —

IJIACTH/IN)

MsQ 6, reHeTHYKA MYIIIKA CTEPUIHOCT
msg,,bK, reHeTHYKa MYIIKA CTEPUIHOCT

#-{ﬁlq -Er ¥ '-,'- . : 1-‘[ |;|l_;,.- I:- - !i:":__ T L

|;l.;r;.

0) BepoBaTHO Ha Xpomo3oMy 6:
g, 0s1emo-3esieHa 00ja

alb,,f, albino

SE6, mITyp eHJA0CIePM

f6, xTopoTHYHH KJIMjaHIIH

reuised linkﬂge mﬂp for chrﬂmnsnme 6.

sSat. mul2 ms,, bk eal we2 o gs 4 seb x; Amyl L.

centromerea

Orange lemma (o) is very close to the centromere and likely in the long arm.



OcHoBHH OpOj XpoM0O30Ma TeHOMa py:Kke je N=7, iu 2N=14 xpomo3oma. Heke
ce I10jaBJ/by]y Kao Tpuiiouau 3n=21 (Tpu ceta oj 7), Win TeTpamiouau 4n=28
(ueTmpu cera o, 7).

]
—4— AFLP281
AFLP201
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brain ribonuclease [angiogenin]
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BOCTPYKM Crossing over

3a TayHuje yTBphnBare ygaroeHocTn namehy asa reHa norogHuju
Cy pes3ynTatu TecCT yKpLiTaka TPU Be3aHa reHa, Hero ABa Be3aHa
reHa, jep MoXxe fa gohe 4o ABOCTPYKOr Crossing over-a na ce go-
bujajy dpeHoTnnoBu Kao ga HMje buno crossing over-a.

A B A i L B
N4 b s
_____ S A S T
A C B Ash ¥ - ca i B
_____ Al e e T Mot e i o Ve Ellh o 9

[1o TECT yKpLUTaky HajBMLLE OpraHmM3amMa ca PoauUTESbCKMM OCODU-
Hama, HeWTO MaHe ca jeaHOCTPYKUM crossing over-om (A-C) un
(C-B), a Hajmane ca OBOCTPYKUM crossing over-om (A-C-B).



Crossing over H3nmely pasau4HTHX XpomaTuaa

homologous R

chromosomes a
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twin chromatids



Two strand
double
Crossover

Three strand
double
cCrossover

Three strand
double
Crossover

Four strand
double
Crossover

non recomb.
non recomb.

non recomb.
non recomb.

non recomb.
recomb. .

recomb. .
non recomb.

non recomb.
recnmb..

recomb. .
non recomb.

recomb. .
recomb. .

recomb. .
recomb. .



Crossing over y MMTOSM

Kaga cy XoMonorHu xpomosomu 6nuay, y ctagujymy xpomartunaa,
MOXe Ja gohe Ao crossing over-a.

AKO je opraHmM3am XeTepo3urotaH cTeapa ce pasnuynTto COMaTCKo
TKMBO, KO MUKpOOpraHm3ama ce gobuja deHoTUNCcKu pasnmymto
NMOTOMCTBO, Kao [ia Ce paguno O YKpLUTaHY.

kog avnnovaa (doeHotun AB)

(O —
A B (O em———— A B
e R R R e
T MuTtoTn4yka nameHa Wﬁ
O ALLVE doeHoTUn doeHoTUn N
.Q—ﬂ—h_ -Q—A—h—
% - ab Ab 2
.O—A—B_ -Q—A—B—
% - AB AB -
o AB AB O



Hekn uekasu BesaHu ca crossing over:

@ Crossing over ce Yyewhe gewasa n3mehy reHa koju cy mehycobHo
yOarbeHuju Ha XpoOMO30MYy

A B A B
1881 4 11
a b a b

Crossing over je reHcku perynmcaH npouec

Y4yecTaHOoCT Crossing over-a 3aBucu o rnosuunje reHa Ha nojeanHUM
AenoBMMa XpoMO30oMa, Kao rae Cy reHcke nosuuuje y OaHOCY Ha LEEHTPO-

Figure Q-3: THe Unequal Crossing Over Model

Mepy, I/”-”/I KpaJeBe XpOMO3OMa Equal Crossing Over:

h A Event
Crossing over nHgueuaya uma Mawe of |—-»' : | '
He-Crossing over e —
Crossing over rameTu ce o3Ha4vaBajy ca 1, a o j
HopMarnHu rameTtu ca X

Chmlln nnnnnnnnnnnn Chmmosn hromosoma

I_I OCTOj I/I CrOSS i n g Ove r Ca H ej eﬂ H a KO M I/I 3 M e H O M Iplaols \!wctf:::enﬁre s;gm:r:tr;zllgege; cgutuml u:eqr:lc:mssnng

over, only part of B switches places, leaving the rest behind to add
to the length of B, The result is a shorter (contracted) segment B
on chromosome 44 and a larger (expanded) segment comprised of
all of A and part of B on chroemosome 4B




S - =sae-n=saf]

@ Crossing over omoryhaBa peKoMGUHOBaH-€ reHa
Be3aHUX Ha jeAHOM XPOMO3OMYy

@ CtBapajy ce HOBe peKOMOUHaLUMje poanTerbCKUX
reHa — HOBA TEHETUYKA BAPUJABUJTHOCT

Y onnemewnBamwy Aaje WaHCy pa3bujakba HeraTUBHUX
Be3aHOCTU



NPUMEP:

OA JIn CY HOBE PACE CTUIJIE Y CPBU]Y?

C 063upoM Ha TO Aa Ce HOBe pace MaTroreHa Mory BeoMa 6p30 pasBujaTu, BaXHO je Aa Ce€ YCEBU KOHTPOAULY Y
cMucny obunasaka napuena u akTUBHOCTU Koje Ce 04HOCe Ha TpeTupamwe yceea (pyHruumamMma rae je To notpebHo

Y npoussogHoj 2013/2014. rognHu, HA BMLWe NokanuTeTa y BojsognHu n Cpbuju gowno je ao jaye nojaBe phe Ha
nweHnun. Ha OCHOBY CMMNTOMATOJ/IOWKMX KapakTepucTuka, 6o0je, obnuka n BennYMHe ypepo WM Teneytocnopa
AOMUHMpaA natoreH Puccinia striiformis f.sp. tritici - npoy3pokoBau xyTe phe. Ha nojeavHum napuenama y
NPOn3BOAHN NHTEH3UTETKN 3apa3e ce kpehy og 40 po 60 o4AcCTO, a Yy reHeTCKOj Konekynju Ha Pumckum LLaHyeBMMa U
80 90 oacto. OBaj naToreH A0 caga HUje npepcTtae/bao Behu npobnem y npounssoamu nweHuue y Cpbuju, na ce Huje
HW paAunio Ha NpoyvyaBaky BUPYNEHTHOCTU Herose nonynauuje.

XKyta pha ce y Cpbuju jaBrbana cnopagudHo, a Tokom 1997. ap Pagusoje JeBTnh n capagHuum 3abenexunun cy heHy jady
nojaBy Ha HEKUM reHOTUMNOBUMA Yy FEHETCKOj Komekumju Ha nokanutety Pumckun LanyeBn. CBe go 2013. roguHe 6una je
6e3HayajHa M MUHOpHa Gonect Ha nweHuun. Tonna jeceH, Gnara n BnaxHa 3uma ToKoM npousBogHe 2013/2014. roguHe
rnorogoBane Cy OMNCTaHKy Mpoy3pokoBaya xyTe phe u npoyspokoane npobnem y nponehe 2014. MatoreH je 6uo akTmBaH y
yceBMMa TOKOM jeCeHUn n 3ume, Kpeupajyhu noteHuujan 3a enuaemujcku pa3soj oBor nponeha.

Region Vrbas

Stetni organizmi Zuta ili prugasta rda pienice {Puccinia striiformis)

Usev/zasad Pienica
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Genes for resistance to stripe rust on chromosome 2B
and their application in wheat breeding

Peigao Luo®®, Xueyun Hu®, Huaiyu Zhang®, Zhenglong Ren *™*

* Kiate Key Laboratory of Plant Breeding and Genetics, Sichuan Agricwliure University, Ya'an, Sichuan 625014, China
® School of Life Science and Technology, University of Electronic Science and Technology of Ching, Chengdu 610054, China

Received 2 January 2008; received m revised form 25 February 2008; accepted 25 February 2008

Abstract

Stripe rust, caused by Puccinia striiformis f. sp. reivici, is one of the most damaging diseases of wheat worldwide. Growing resistant
cultivars is the most economic and environmental friendly way to control the disease. There are many resistance genes to stripe rust
located on wheat chromosome 2B. Here, we propose a strategy to construct the recombinant wheat chromosome 2B with multiple resis-
tances to stripe rust by making crosses between wheat lines or cultivars carrying ¥r genes and using marker-assisted selection, based on
the reported information about resistance spectrum, chromosomal location, and linked markers of the genes. Pyramiding the resistance
genes on 2B would afford a valuable strategy to control the disease by cultivating varieties with durable resistance. The possibility, effi-
ciency, and prospect of the suggested strategy are reviewed in the paper.
© 2008 National Natural Science Foundation of China and Chinese Academy of Sciences. Published by Elsevier Limited and Science in
China Press. All rights reserved.

Keywords: Puccinia siriiformis; Yr gene; 2B chromosome; Siripe rust; Marker-assisted selection
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Quantitative trait loci of stripe rust resistance in wheat

¥
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Quantitative trait loci analysis in Theobroma cacao using molecular
markers. Inheritance of polygenic resistance to Phyiophthara palmivara in
two related cacao populations

Polvgenic resisiance to Phytophthora palmivera in cacao
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STUDY OF INHERITANCE FOR GRAIN YIELD AND RELATED TRAITS IN BRE
WHEAT (Triticum aestivim L.)

RAMEEZ IFTIKHAR'*, SYED BILAL HUSSAIN?, IHSAN KHALIQ® and SMIULL

'Department of Agricultural, Food and Nutritional Science (AFNS). University of Alberta Edmonton. AB T6G 2P3. Canada
*Faculty of Agricultural Sciences and Technology, Bahauddin Zakariya University, Multan. Pakistan
*Department of Plant Breeding and Genetics. University of Agriculture. Faisalabad. Pakistan
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SUMMARY

The study was conducted to investigate the inheritance pattern of grain yield and component traits related to grain
vield in wheat (Triticum aestivun L.) using five varieties/lines —Pasban-90, Sehar-06, NR 356, DN-62 and ZAS-70 —
and their six derived F, hybrids at the University of Agriculture, Faisalabad, Pakistan. Heritability and genetic
advance were determined for number of tillers per plant, flag leaf area, spike density. number of grains per spike,
1000-grain weight and grain yield per plant. The results revealed moderate to high heritability estimates coupled with
high genetic advance for tillers per plant, grains per spike. 1000-grain weight and grain yield per plant. These
estimates for flag leaf area were relatively low, whereas spike density exhibited moderate heritability along with low
genetic advance in all cross combinations. Prospects of quick genetic improvement through sclection are evident for
most of the traits studied due to presence of higher heritability and genetic advance values. The most r~ ising cross
combinations were Pasban-90=DN-62 and Sehar-06*NR-356, suggesting that these croses- * ‘tention in
further breeding programs to develop high-yielding wheat varieties. Furtherr~ ' that flag
leaf area, grains per spike and 1000-grain weight had signific~-- 1ting out

their utility as direct selection criteria for the = ° g8
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and envirenmental variation within genctypes. ruling cut QTLs of major effect as contributors to floral divergence between M. guttatus and M.

We s
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selfing, genetics of adaptation, and maintenance of variation within populations.
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Heritability and correlation studies of certain quantitative
traits in table grapes, Vitis spp.!)

by

E. FiroozaBany and H. P.OLmo

Untersuchungen zu Heritabilitéit und Korrelation quantitativer Merkmale bei
Tafeltrauben ( Vitis spp.)

Zusammenfassung: Bei den Abkémmlingen von Vitis vinifera x V. rotundifolia-
Kreuzungen wurden die Heritabilitit von 10 Merkmalen und ihre phinotypischen Korrelan‘onep
berechnet; es wurden 46 Familien mit iiber 1000 Nachkommen bearbeitet, die aus Kreuzungen zwi-
schen 26 Eltern hervorgegangen waren. Messungen der Trauben- und Beerenmerkmale wurden
iiber 4 Jahre (1976—1979) durchgefiihrt; 1976 wurde auch die aligemeine Wiichsigkeit gemessen.
Die Heritabilitit wurde aus der Regression zwischen den jahrgangsbereinigten Leistungsmittel-
werten, der einzelnen Sdmlinge und den Mittelwerten ihrer Eltern errechnet. Sie betrug ['u.r
Gewicht der Einzettraube 0,12, Beerendichte der Trauben 0,55, Einzelbeerengewicht 0,49, Festigkeit
der Beerenhaut 0,75, Konsistenz des Beerenfleisches 1,04, Mostgewicht 0,34, Mostséure 0,15, allge-
meine Wiichsigkeit 0,10. Die Heritabilitit des Traubenertrages je Rebe war praktisch 0 {—0,08). Da
— abgesehen von der allgemeinen Wiichsigkeit — die Genauigkeit dieser Berechnungen sehr
hoch ist, diirften sie eine verliBliche Prognose der genetisch bedingten Leistungssteigemr}g erlau-
ben, wenn Simlinge aufgrund ihrer eigenen Leistungsfihigkeit als Kreuzungseltern ;elekhe:j_l wer-
den. Die zu erwartende Leistung der Nachkommenschaft zufallig gekreuzter hochleistungsfihiger
Eltern wurde errechnet. Die Bedeutung der geschilderten genetischen Beziehungen fur Ziichtungs-
programme und Selektionsverfahren wird diskutiert.

Emir. I. Food
Key words: genetics ~='sntion, statistics, table grape, yield, must quality, growth. http://ffa.nacu.ac.ae/

ejfa.shtml
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Chamomile biodiversity and essential oil qualitative-quantitative
characteristics in Egyptian production and Iranian landraces

Ivan Salamon'", Mehdi Ghanavati® and Hamid Khazaei®

'Drpm'rmfnt of T-Zmlng}', Faculty of Humanities and Natral Sciences, Presov Universiry,
08116 Presov, Slovakia; "Payame Noor University (PNU), Iran; "Dcparlmcul of Agricultural
Sciences, P. O. Box 27, University of Helsinki, FIN-00014, Finland

Abstract: This smdy presents the genetic and environmental variations of essential oil and irs

Juiterp compaosition (/-/- o -bizabololoxide A /-/- o -bisabololoxide B, /-/- ¢ -bisabolol and
chamazulene) in natural growing chamomile population in Iran i comparison with the cultivars,
which are cultivated m Egypt. The lighest coutents of /~/-u-bisabololoxide A, /-/-u-
bisabol e A and /~-g-lsaboleloxide B were typical for chamomle plants, which flower
anthodia were collected in varions places in Egypt. These results showed that, there is a
Bisabololoxide chemo type B of chamounle plants only, Contribution presents the re
chamomile essential oil qualitative-quantitative characteristics of chemo types that are originared
from different geograplucal parts of the Irman country. The Zagros Mountains, as a nature
barrier, divided the Chamomile populations: one to the Persian Gulf with the very high /-
bisabolol content and one to the Alborz MountansCaspian Sea’ with the very high /-f-a-
bisabololoxide A content. This Chamomile biodiversity on a relative small area was created
during long fime process {evolution) in regard to influence of eco-physiological conditions (biotic-
and abiotic- factors) on the concrete place of chamomile population growth.

Keywords: Biodiversity, composition, essential oil, Matricaria recutita.
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Figure 16.6 Quantitative genetics in the era of molecular genetics: learning abilities and disabilities as an example.
Haworth GM', Plomin R

Author information

Abstract
OBJECTIVE: Tc consider recent findings from quantitative genetic research in the context of melecular genetic research. especially genome-wide
association studies. We focus on findings that go beyond merely estimating heritability. We use leaming abilities and disabilities as examples.

METHOD: Recent twin research in the area of learning abilities and disabilities was reviewed

RESULTS: Three findings from quantitative aenetic research stand out for their far-reachina imolications for child and adolescent psvchiatre. First,
commen diserders such as leamin Bekavior Genatics, Vol. 24, No. 23, 1994 oughout
the nermal distribution (the Comm [ genetic
influence across diverse leaming ¢ enced
genetically as are behaviors and g omes
(the Nature of Nurture Hypothesis)

* CONCLUSIONS: Quantitative gen ~~ DINA. Markers Associated with High Versus Low 1Q:

provide important findings inthe e The IQ Quantitative Trait Loci (QTL) Project
2010 American Academy of Child

o

Robert Plomin,' Gerald E. McClearn,' Deborah L. Smith,' Sylvia Vignetti,'
Michael J. Chorney,? Karen Chorney,? Charles P. Venditti,* Steven Kasarda,*
Lee A. Th ? Douglas K. D 3 Johanna Daniels,** Michael Owen,*>
and Peter McGuffin®

Mapping of a blood pressure quantitative trait locus to
chromosome 15q in a Chinese population

Xin Xu, Jianhua Yang?, John Rogus’, Changzhong Chen'3, Nicholas Schork'4 and
Xiping Xu'23*

eight in inches

Received 30 Sept. 1993~ Final 20 Oct. 1993

trait, the IQ QTL Project uses an allelic association strategy. Allelic frequencies are
compared for the high and low extremes of the IQ dimension using DNA markers in or
ing. Permancnt cell lincs have

O mean 10 =105 N

Program for Population Genetics, Harvard School of Public Health, 665 Huntington Avenue, Boston, MA 02115,
USA, 2Channing Laboratory, Department of Medicine, Brigham and Women's Hospital, Harvard Medical School,
Boston, MA 02115, USA, *Institute for Biomedicine, Anhui Medical University, Hefel, Anhui 230032, China and
“Department of Biostatistics and Epidemiology, Case Western Reserve University School of Medicine, Cleveland,
‘OH 44109, USA

SmparisoTe for T4 mulliple-ydlll markers. 190 markers

al for’
yielded significant (p < .01) allelic frequency differences be NGIEn the high- and the low-
Recsived August 12, 1899; Revised and Accepted September 27, 1399 1Q groups in the combined sample—a new HLA marker for a gene unique to the human

species and a new brain-expressed triplet repeat marker (CTGB33). The prospecis for

. . . . hamnessing the power of molecular genetic techniques (o identify OTL for quantitative
Blood pressure is a complex trait of pivotal biological  identificd in several rare Heart Rate and Blood Pressure Qlla[ltltﬂtl\'e Trait Loci for dimensions of human behiiiigre <

importance, in which 20-50% of interindividual (6-11). lirtle progress ha: - . KEY WORDS: Cognitive at} jtive trait loci (QTL); allelic asscciation;
variation is geneically determined. Whereas genes  genetcs of blood pressure the Airpuff Startle Reaction DA maiers F a

have been identified in several rare Mendelian forms of ~ Previous genetic studies

hypertension, little progress has been made in  concenirated on hypertens . L .

understanding the genetics of blood pressure variation ~ P2inways that ‘b’:" ‘:P““l Rebecca L. Jaworski, Martin Jirout, Shamara Closson, Laura Breen, Pamela L. Flodman,
sure, most notal € ren .. N . .

in the general population. Recently, we screened the o\ ° ™0, s = M. Anne Spence, Vladimir Kren, Drahomira Krenova, Michal Pravenec, Morton P. Printz

human genome using rural Chinese sibling pairs with

otensinogen (AGT) gene |
extreme blood pressure and identified suggestive pathogenesis of essential h

linkage for two chromosemal regions. By refining the Instead of focusing only Abstract—The airpuff startle reaction is a probe of sensori-autonomic processing and is useful for studies of genetic control
trait : ;":’ b {mai m:::“‘- We  penes from physiological of stress-induced cardiovascular activity. Using a Wistar-Kyoto-Spontaneously Hypertensive Rat F2 cross, we reported
detected significant linkage (maximum SCOMe  \yhole genome scan on ex: . . . - . i .- i -
=3.77) near D155203 in lower extreme diastolic blood  tensive) sibling pairs ascer an airpuff-elicited strain-dependent and trial-dependent bradyeardia. the absence of which cosegregated with hyperten

pressure sibling pairs. Using a second independent  of >200 000 people in 2 sion. Here, we use the mapping power of the HXB-BXH recombinant inbred rat strains (n=23) to locate quantitative
data set from the same raphical area, we  Screening Set v.9, which ¢ trait loci (QTL) for this and associated cardiovascular phenotypes. Rats (12 weeks old), with indwelling femoral arterial
m::z'yh':ﬂm(; T:e‘l':):':‘::r’n;:gﬁﬂ::g fﬂ:,'e.ﬂl*ﬁ.d“ﬂf.\:"f&: catheters, were subjected to repeated airpuff startle st.lmu]i {I_U'D ms, 12.5 psi, 28 trials). Basal mean Ell'tl:[i?] pressure
. (QTL) regions with maxin (MAP), delta MAP, and delta heart rate response to airpuff stimuli were analyzed as the average over 28 trials. There
E was a significant strain effect on the cardiovascular phenotypes measured. One QTL for the bradycardia elicited by the
first airpuff stimulus was identified on chromosome 2 (D2rat 62/63; logarithm of odds [LOD] 2.9) mapping near a
reported blood pressure locus. Further QTL were identified for basal MAP (RNOR), stimulus-elicited tachycardia on
trials 2 to 5 (RNOI| and RNOI10), and delta MAP (RNO6). Our results indicate that chromosomes 1, 2, and 10 are
involved in heart rate responses to airpuff startle stimulus, and chromosomes 6 and 8 are involved in pressor responses.
This study is the first to identify stress-related heart rate loci and provides additional support for our prior cosegregation
results. Furthermore, we have established the utility of this experimental paradigm to identify loci responsible for
cardiovascular regulation during stress in genetic hypertensive models. (Hypertension. 2002;39[part 2]:348-352.)

Key Words: behavior m blood pressure m bradycardia m tachycardia m heart rate m genomics

Physiol Genomics. 2004 Mar 12,17(1):60-8.

Quantitative trait loci that determine lipoprotein cholesterol levels in an intercross of 12981/SvimJ and CAST/Ei
inbred mice.

Lyons MA?, Wittenburg H, Li R, Walsh KA, Korstanie R, Churchill GA, Carey MC, Paigen B.
Author information

Abstract

To identify genetic determinants of lipoprotein levels, we are performing quantitative trait locus (QTL) analysis on a series of mouse intercrosses in a
"daisy chain” experimental design, te increase the power of detecting QTL and to identify commen variants that should segregate in multiple
intercrogses. [n this study, we intercressed strains CAST/EI and 12951/SvimJ, determined HDL, total, and non-HDL cholesterol levels, and
performed QTL mapping using Pseudemarker seftware. Fer HDL cholesterol, we identified twe significant QTL on chremosome (Chr) 1 (Hdlgs, 82

cM, B0-100 c¢M) and Chr 4 (Hdlg10, 20 cM, 10-30 cM). For total cholesterol, we identified three significant QTL on Chr 1 (Chel?, 74 cM, 65-30 cM),
Chr 4 (Chol8, 12 cM. 0-30 cM). and Chr 17 {Chol9, 54 ¢M, 20-60 c¢M). For non-HDL chelestercl, we identified significant @QTL en Chr 8 (Nhdlg1, 34
cM, 20-60 cM) and Chr X (Nhdig2, 6 cM, 0-18 cM). Hdlq10 was the only QTL detected in two intercrosses involving strain CAST/Ei. Hdlg5, Hdlg10,
Nhdlg1, and two suggestive QTL at D7Mit246 and D15Mit115 coincided with orthologous human lipoprotein QTL. Our analysis furthers the knowledge
of the genetic contrel of lipoprotein levels and points to the impertance of Hdlg10, which was detected repeatedly in multiple studies
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QTL Mapping

MAIWPAKE NMOJITUINEHA

Linrbesu:

e WpeHTndomkauymja reHomckmnx permoHa (QTL) Koju
OOMNpUHOCE Bapujaunju ocobuHe.

o [lobwujare npoueHe nosmunje nonureHa - QTL.

* [lpoueHa yTnuaja nonureHa - QTL.

CtatncTtnyka CTpykrypa:

i A Tt Y T Tt QTL
QTL >Mapkep / \

i Mapkepwm -----= > DeHOTUN



QTLs for Growth and Flowering
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