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Figure 4 Power simulations demonstrate the relationship between power, ! :ﬁﬁ 2014 Nature Genetics Emug 360 %;Eﬂ@,

sample size, and percentage variance explained. The percentage variance
explained by the simulated QTL is plotted vs. the power to detect the
simulated QTL for five different sample sizes. Points are the mean value from
1000 simulations and curves are logistic regression models fit to the data.
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e Genome-wide association
study (GWAS)

Throughout the rice growth stage

Traits extraction and new loci dissecticn
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Figure 1 | Combination of the HRPF (RAP and YTS) and genome-wide association study (GWAS). To automatically screen the rice-core germplasm

v [ — | SA [ i
E’\Jﬂ:i% I N ’ /_\Ei\ /Eﬁm . ;U}mimzkm¢ﬁ1:ﬂii€§2 ’ Bﬁ? m] I resource throughout the growth period (a), the entire HRPF was designed with two main elements: a rice automatic plant phenotyping device (RAF, b)

and a YTS (). These novel phenotyping tools were able to extract not only the traditional agronomic traits but also several novel phenatypic traits

1 o A U s H/4—— xs = \ /5 (such as plant compactness and grain-projected area). After the rice phenotypic traits (d) were extracted with the RAP and YTS, new loci were dissected
XT_]-’ B T}L’I\E%gm'rgzo{j{ ]#’fTE}JID\;nUigl\ I} ]K A I 5*1EA using GWAS (e). *New traits are those that cannot be defined and extracted using traditional measurement technigues.
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##fileformat=VCFv4.2

##fileDate=20171105

##source=PLINKv1.90

##tcontig=<ID=1, length=2>

##INFO=<ID=PR,Number=0,Type=Flag,Description="Provisional reference allele, may not be based on real reference genom
##FORMAT=<ID=GT,Number=1, Type=String,Description="Genotype">

#CHROM POS ID REF ALT QUAL FILTER INFO FORMAT -9 CZTBeee4 -9 CZTBoGB6 -9 CZTBOOOS8
il i 198008235 A C . = PR GT 0/1 0/0 0/0 0/0 0/0
1 i | 10000345 A G . . PR GT 0/0 0/9 0/0 B/e 1/1
1 1 10004575 G ; . . PR GT e/0e 0/0 0/0 e/0 0/0
1 1 10006974 C T . . PR GT e/0 0/9 9/1 1/ 0/1
il il 10006986 A G . 5 PR GT e/0 0/0 0/1 il 1/1

1. CHROM Rtk

2. POS TR &2 HRAFIIEBENE

3. ID - ZTE2WID

4. REF £&fHE, ATCGN

5. ALT 52EFFILIT A= ZTRImE

6. QUAL X REZMNAFEERIA R, BEilE, e

7. FILTER S8R PiEINiZ{E/IPASS

8. INFO TRHNFHMER, BIFFEAEX MIENreadsBEES

9. HADEUZE
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4, S (BRRE) FRVFFERREE,

iE:
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—F[‘% Average input read depth (fold)
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Average input read depth (fold)
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| BRI X GWAS Y 22 @ o112
zr‘ﬁ —é EYREIBEESLRE

BHASIVTE(

O G. soja
0.15 5 & O Landrace
O Improved cultivar
T u‘po %ﬁ{% :
0-05 m i ] & &
o
O -
o o
-0.054 % ° 0
-0.15 - .

| |
-0.15-0.10-0.05 0 0.05

PC" B. napus European Asian Other B. rapa subspecies
tumip  tumip

RpkEN ERS B BHASHS
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FTatdk?

> IRAERHA (a)

> ZREAEHR (b)

> EERHAZENIRER (d)

> BNEBRHAE N EEFEEXRREHE ()

> BEREBAEHNREFSERREEHK (o)

Population structure

Y

Familial relatedness

Gurrent Opinion in Biotechnology
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ZEEEYMRBEERIRE

S 3 GWAS FY =2
s

BRI GWASHISZIE

BEMFEER (Ancestry) FILISEUEIEEE (confounding variable)
meXE. FiitEd, BEREREMSRTERXNSETEEXNARTE. AXEHNENTERTLHE

EeRE, ERENE=2%E.

SN HEE—FERIBIETSIN, SETS BiMPRERSREIREHEREX.

association of interest
Genotype P Trait

=B STURENREANSESNEREEEER
ERE: FEFMERIIMUR (BTMFUERMERERREX) |
XENRESEREIKIK, SEKERIRIEME.

association
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' 3 45 5 2 W GWAS B 22

FZXHR (Kinship) %Ep&

FxREZMME (Kinship Matrix) 2—MBETEEAFAZBFESIERAVER. B LIRRHEFEAREREERILE.

'_@-PLOS|GENETICS Browse  Publish ~ About

& OPEN ACCESS p‘: PEER-REVIEWED

RESEARCH ARTICLE

Lessons from Dwarf8 on the Strengths and Weaknesses of

S | £ e A=l :
Structured Association Mapping NERIGIE: RAEBRHPEEEATRY,
Sara J. Larsson, Alexander E. Lipka, Edward S. Buckler [=] %%*g'lﬂ%%ﬁﬁﬂﬂ'ﬁ

Published: February 21, 2013 « DOI: 10.1371/jourmal.pgen.1003246



S B/ % k!
. ‘% g% * %\ X.\j- GWAS E{] 'Té ulluj Enafzgréhufz Ui:crs;%
ZHEEYARBREERKXRE

FHXFR (Kinship) BNEERFKIR

1. Blood relationship
1.1. Family ties
1.2, Blood ties

2. Common Ancestry

3. Sharing of characteristics or origins.



. =2/ ,_;sr A k ‘
' ‘% g% * ?\ X.\j- GWAS Eq 'Té ulluj ) Enafzgréhu‘f; UnivcrE
ZEEEYMRBEERIRE

FEKXFR (Kinship) RUEERE — BEBIEEE

Average proportion of shared alleles across markers

Marker 1 2 3 4 5 Average
Individual 1 AA AA AA BB AB

Individual 2 AA AB BB BB AB

Similarity 1 0.5 0 1 0.5 0.6

Maximum similarity: 1
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' 3 45 5 2 W GWAS B 22

FZXHR (Kinship) IHERRTTE — RiGHERTEA

B

A B C D E

A 1 0 0.5 0.75 0.375

A\ /
| -
5 / B 0 1 05 0.25 0.625

!}
\E C 05 05 1

Individual Father Mother D 0.75 0.25 0.75 1.25 0.75

0.75 0.625

A

B E 0.375 0.725 0.625 0.75 1.125
C A B

D A C Diagonals=1+F

E D B
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% ZEBEYARIEE SR E

GWASSTHESS

KEXDHT
1. FEREIRIE(S
2, KEMERLRE

FEIERE
1, REHSE
2, HHER
3. RBEIEHER




GWAS > = B! 55Kk 44

GWASS Rt

Computing speed

Tt test

GLM

Power
improvement

Speed
improvement

BLINK
FarmCPU

v

FTaitdtr?

Yunnan Agricultural University
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Year | Method Positive semidefinite | Strategy for increasing computational Computational | Statistical
matrix requirement® | speed speed power®
Approximate/ | Matrix Low-rank
Two-step optimization® | matrix
approach”
2006 | Standard MLM Low High
2007 | GRAMMAR + Very fast Intermediate
2008 | EMMA + Intermediate High
2010 | EMMAX + + Fast High/Intermediate
2010 | P3D and CMLM + + Fast High/Intermediate
2011 | FaST-LMM + Fast High
2012 | GEMMA + Fast High
2012 | FaST-LMM-Select | + + + Very fast High
2014 | ECMLM + + Intermediate High/Intermediate
2014 | SUPER + + + Fast High

Power | type | error




' GWAS TR B 53R F

REXSHh

e IEFRRGEIT T R T RER DT

1. IMRCEIREER XKD TLUSZEICEEERRt-testa ZBANOVA;

2. Case/Control-REMIKR: RS, ORI, #4EMEIT, EALMAKEIPAERRASZFINSGMIERE,

3. HEMNK: RIERHASIITORER, 1SRENAVRE, (BESCiMR(Fr—ARERSIEE
(GLM/MLM/EMMAX/FaST-LMM) ERISHT, RIBGRHFITIE.



GWAS S A& BY b5 5 44 EHrarixs

- LAY AMIBEE AR E
KEXRGDHRE - —HREIHREIGLM (I~ Y& 1E[0])I1EEY)

GLM for GWAS

Population
structure
v l 4
Y = SNP + Q (or PCs) + e
(fixed effect) (fixed effect)

General Linear Model
(GLM)
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GWAS > = B! 55Kk 44

KEXSHIRE - RS HEEEMLM

MLM for GWAS

Population Unequal
structure relatedness

Vo |

Y = SNP + Q (or PCs) + Kinship + e

(fixed effect) (fixed effect) (random effect)
General Linear Model (GLM)

Mixed Linear Model (MLM)
(Yu et al. 2005, Nature Genetics)




. K EX 73 ¥k 44 —EMMAX

EMMAX (Efficient Mixed-Model Association eXpedited) E—FFETFEEREBXBHESHT (GWAS) B4, HEER
BHEETHMEREAER (linear mixed model) FIEMEj% (Expectation-Maximization algorithm)

EGWASH, FfAEEE REREEAREIIEC BRIXKERIR SREEXNERETR. (BE, BTEREEES
SERBXEMNERYE, FANEERIFEZEZWEBTIRS. ATHRRAXNIE, EMMAXGINTLERERE, Ehg
E— 1 EIEAI— N ETIN., EENATFEERSREZENEMXRR, MBS UETEEiEFERZERERME, X
M AT L HEERB SR ZENTIARTERS, NS 7 GWASHERE.

EMMAXEREMBEZRGITTHRSREFISE., EMEZRE—MEREZR 8FRNMETE: EEBEIMPER, EE2EF,
REIRNSEE, T8 EINANRGHE, EMERS, REXEERHRE, EMEHTESERERNSH. BEAEE
RELENMEE, ATLIKEIRMRIESERESEL

EMMAXIZSINT—1ETFPCANEIRRS, AT RVEREEGETHNARER. EEEITEERESIENERD DT

(PCA) EPHRERBEGERIEL, MRS 7 ITEEERMEE T 1HEMA.

Yunnan Agricultural University

ZHEEMARBRERLRE

B2, EIMMAXHEESSETAMEAEMAIMEE, BT EERMNAEMEZ A0XR, UR3INETFPCA
HITIEEE, SRR GWASH R



2 L
SE BE MR 44 -EMMAX @ 1o1txe
A AHEEYAIEE AR

Kang, H. M., et al. (2010). Variance component model to account for sample structure in
genome-wide association studies. Nature Genetics, 42(4), 348-354,

Zhou, X., & Stephens, M. (2012). Genome-wide efficient mixed-model analysis for association
studies. Nature Genetics, 44(7), 821-824.

Zhu, Z., et al. (2017). Integration of summary data from GWAS and eQTL studies predicts
complex trait gene targets. Nature Genetics, 48(5), 481-487.

Xiao, R., et al. (2018). Genetic variants associated with gestational hypertriglyceridemia and
pancreatitis. Science Advances, 4(2), eaar4478.



| ST 4347 R {4 —-GEMMA @) ra11x2
ZHEBEEYARBIBEEASKE

HiEER: Bk, TEEFTFERMENRENE. ERREIEEELRZERSSME (SNP) BFAFR, AILUE
FAPLINKEH 5 THAC A IME TV R, SREEUR R A RCGERI P REREUFE.

BIEXEAEEFE (GRM) BIITHE: GEMMARBERBLIERAEITHABINEEXEFER (GRM) |, BT HEREANZ AR
XM, GRMERTEAZEBRIEEHRUIEER.

HLMERERE (LMM) BIE: GEMMAGREZMREGER, BEREXRFEFIREMES SRR TER. LR
REE R T IRE S ARREAXNYE, FRTIEEMIBEERFHTERNDT. HEPEERNERRSNPRISZNE,
L IV SN =N = SN

GWASZIHELS . RIBZMREARENGR, HTHRITQIERKITAESNPESRE ZERIXKER, ERNGETS ZEEEREE
SRRAG-E51038 (x2A058) EiELIEmFEEE, GEMMAGEREWaldigieait A B & R R HSNPHI B E 1.

RIESHER: GEMMAZETEEEMIIEANEREXIE, BTSRRI ERAESER. Lt
GEMMARIRH T — L8 MY HAISIHER, FHEIRERGWASLER,



' KECE R o L - = 1515 E QA

SRMENR LMENRE, BERATEREEGAERMERIEE, T2ERAXKSTERT, ZERTIZERN
BSNPURANERIpES T, EFRIESAIRAT snpREERSE EAMWIENE, NBTR/IT T SNPXREXpERIR
XJEL (-log10p) , plEEVNKEXIEEGE, EEFRIRIMANLIRES.

NRSEFERBIFREIKT, AJEEHITRKAY305scaffoldAIBITAIILERE].

o'
" i

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Chromosome



QQ plotfyLFfREQuantile-Quantile plot, BLUIRHIZE
FSNPRYPvalueRITLIME (4\3h) SEAZE(E (%) AO—EUE.
Bl iEELER T IESHIRERS, BFRIR TAIZHN
ISR, MRBRDHSEBIEAERRLE—, (NEXRR
Ao, URSNPERIEMRIE, READTTERERNATE.

QQ-plot BTREMREEEHIER

Observed -logqoP

Yunnan Agricultural University

ZEEEYMRBEERIRE

!
::
[ 4

0 2 4
Expected -logoP
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XEERTIL-SRREMQE @@ iottxt
% ZEBEYARIEE SR E

QQEIMNFEZE

MASREIIp-valuef, MEGWASHITSCFMEZINESR (Robservediss s
H) | HASMTIIEIASS7ERIp-valueld (RExpectefI%ER) , RRHEEH-log10. ;

BRREHIX NIRRT p-valueEEFTHEMIR? TR t, THEISNHEIINN ;
5, DRI MNMIUSGWASHIZIISNPRISE E— IR, LRI HER T
SEAMNSNPRIS, BEAD NN ESEADN, M
1/5000000,2/5000000,3/5000000,..—EH1E THEEZI5000000/5000000, %45A%B 5]
St h-log10, HEBLIME, ABSGWASKEHp-valuelE—iEfFEAL.

Observed -logqoP

0 2 4
Expected -logoP



' KECE R o L - = 1515 E QA

EGWASH#HrR, SEMNBESRTMEERFLESNPIIREMR (@& ER) B5REINEXES (Fba, p-
value < 10"-6EZE101-8) B, IAFBEERANXEMNAHMSREEEER. XERAEFRA EERMRRIZE
TEREEMIFKIR:

F—REMILE (Selection) , XERMEAIBARIGEAUEXRIE (L) FRTEAIMIRRE, &8FT
BNYIMENITERERN "HE" | IIEESE. KR, mEF, XUEBRIMEGWASHRPEIER DR

2108
>

F_RIREEE (genetics drift) , BEE—MUEBTAERAREMEHED AL, BEADEYINER—
MEZENHE, (BEHTERISEREILERET, BRIANESIMNERNEREREVAKRR, EESEREMR, B
MNRTERTEFRS, FEMEHRERHERER. BREAXZHBERT, W TFELEEHATPREFEIERTS,
HRANAENERERIER, FTLAGWASTHHIREARDIX—KKREZRY, BEEIEEHHRE.



' KECE R o L - = 1515 E QA

1521QQ plotzfg, WMEAETERMEIFATAIBGWASKERERE EIFEE A e ?

gk, XEHSIRANMIZAFAETS, MzBARESREMPINBRFRZE.

FIRTRIMZE T RN ENESHEL. XER NS o miaFr I LRSI EIAER A ERIFETLIEE
. NRFEERAIFRNZERNSERES, BPANZEEEIGWAS p-valueRI5 it o mHIEREG
ShE—FES% L, kRZ, HNZEBEEEESBRER, FlEp-valuefiEs BSiEEHiiE, B
QQ-plotfEEPEiek (XEFRAGWASHERIZHE ShERTHLLIZEXA)

me, BIEEEE LABTIERR—EFER, FMLl—Ea8MURSEINEZEX, 5312 1Ep-
valuett KRN R B RMM%FPETERESE, XHMRIEQQ-plothIRIFEtnE, MRRIZHEMYS
7hESE! ME, IWRFHERE, Sp-value < 107-38f, GWASERARSIHI S HmERRELBE—B
g, BAGENDEREERHERT, FEERERHATREZELRETIE, &EEE— I e=8En
QQ-plot, IXBEIEAFALMIE, FAIFMARINRENEREZ BEFEEBEERNBEAEEER.

X ETHE— 1 GWASHR FHYRIBIE B R AR EARRIF IR

7 Yunnan Agricultural University

ZHEEMARBRERLRE
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' KECE R o L - = 1515 E QA

BERITEE

> BEfRfGIS (permutation test): RlFAIE, (BERITEEX
> Bonferroni threshold
~I(: BEKFE (0.1, 0.01, 0.05) /HaIeiRE],
EGWASH, 1eiREHESNPAIARI ML, 0.05LEIRER. R MEERERRE
> FDR 124G : {EAFDREFIE S, BEE—TEZKFEHEZRENSR
> 068 105, 106, 5x10-8%
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' KECE R o L - = 1515 E QA

REIXBXARERGR

TAD of plink_ GWAS by EMMAX
6-
5.
. [
o
A 5
. i 3 4
o , . H 0
=] K =~ & PO " e]
& V] RE | o . ; 3 2" | ae g
= i i paw® B 5, i A oy st § =
. . * Y L
> 3. *le, o i“.' ’ : @
2 - -s' . O 2+
1
& L i : F- [ '} 0-
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 0 2 a
Chromosome Expected -logioP

AJEERRE: (1) MREFRAER, (2) PRBMEMECK, HRESMBRES), (3) REEURDEE, (4) fRcE
BEAE;  (5) MPRRIZRSEHFRMSINE Y, SFRETX.

i OS)r

1) REVERIREEUEEITHITRER, EREUARERINTTE;
2) ZFEZRINESRIICRK,

3) EINEEAR (BRI |, BHEIMRCE;

4) BEHRRERDHTIREY
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1F§ BH 'IEF% a Simple modal for grain width

(BRI S, ATLAERORE, A% Chvomosoms
Cc Comprassed MLM for grain width

RepEFDHECRBRE, RESRRESARS 5

EIEEES, BACMIMBRESSIFRS, 0
AL BRI TRBR 1T, ™,

Chromosoma

Simple model for heading date

Chromosomea

g Comprassad MLM for heading date

Observed <log,, (F) = Observed Jog,, (M L Obsarved Hog,, (M) OF

Obsarved —log,, (A =T
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% ZEBEYARIEE SR E

REEEPT—EEEISE, NMISEEREER

1) WEERIRMHLLD blocksa T, HERIEXEASEE;
2) MxEXERNEEHRTEMERE,

B EENRE>RENRE, Lo, BEaiFXiE, REFXE, UTRXIEBEXE.
3) IHREXERIERFITELERIIEERE (B1EGOKEGGNR)Z, #H—IimiklRicER
4) FEEHEFRAFIEHNAEIRT-PCR, DIMEEERFRAEES, #H—LH/IMREEEEE,
5) EIFEESHT, EaEMMMEAFRNEIRERINsEENREERIIRE,
6) BHINE(G- BRI TSR,
7) THRENRIE;



%
LD B 1 O C kﬁﬁ Enafzgréhu‘f; Uifcrs;%

LD: SN TFE—EMTEFUER S B — MR —FUER B B RARER KT R AT EET L5 hRY
MNFUER BT HIMAERERET, SARXE DA T ESAFEAZS (linkage disequilibrium)

LD blocktBFRER{EEIR (Haplotype block), ZigE—FREIR LT ENAFEIRNSH—RERiX



LD Blocka#t
&S

LDiZERYFE—D

LD i BEHYE LN R EESRER SRHE o AT R EER IR 2 [AIES. —ARAD, D'#l r2 5RxRLD
HITEE.,

DMﬁ%:

. BIBEREANMIE (A, B) , EREESEIZEA. a. B, b, EEHATXIRAISTEERSRIFP(A). P@). P(B)FIP(b)
2. WMIELEUFE(EZEIAB, Ab, aB. ab, XIRSAZRP(AB). P(Ab). P(aB)f1P(ab)
3. & Das=P(AB)-P(A)*P(B)

Hpas=00, T EBFEIRDS, RIXFAMIRAES;

HDpp#0RY, T IEBIATEIRT, BIXFMIATFEED,



% L
LD B ]' O C kﬁﬁ %naigr%huf; U?i‘fcr:?y

LDIEERYIF(H—D"

K79 DRYBEER IR T ADRERNFAERRR, FTLAEAFTLDIEERLR. RECERT
A FERED BBl RIX MRS S E R SRERAIKER.

D'=D/Dmax

2D < 0, BHAHP (AB)=&P(ab) /30, ArlLADmax = min{P(A)P(b),P(a)f(B) }

2D > 0, BH{RFP(Ab)ak&EP(aB) 90, Dmax = min{ P(A)P(B),P(a)P(b) }

-1 <=D" <=1

3|0’ | =1, Rre=fENAFE, KEEHTK,

3D =0, RTEEMFE, MBIES,

=0 <|D’ | < 18, FTRFEESAFE, BED BIHEARERNENASFENREE, ALk, 50#H r?
FFRLD,



LD Block4y#r Tatd ks

LDIEERY V(G —r2
1Aa 2Bb 1Aa 2Bb 1Aa 2Bb
[l mN & L i o
= O = N g H
NG W = B }AEZS% = = = =
r2=D2/(P(A) * P(a) * P(B) * P(b - - - = - .
(P(A) * P(a) * P(B) * P(b) ) — mme (CABSO% o~ AB50%
! = }Ab25%. @ B @ b
" . e s Iy & o _ @ mo-
=re=1, FrRENEENFHE, REEH = " "
=re=0, FrEde¥E, BIES g }aB 25% M }Ab 25%
= = - ab 50%
}ab25% }abZS%
D'=0 D' = D'=1
rr =0 r2 =0.33 s
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LD Blocka#t
&S

R2FID’ RIRIFE

> r’flD" RITLDRYARESE. rrEiE 7 EENRE, D' RefFEAE. D' el EmtENEHER,
BSFAERNT, (MRRFERBSITREITEMNNE], SHLDEBEXRSE, FFAD FNEG/IVEREHR
5,

> LDEIRFEFIEERArRER T EHARILDIKYE

> Haplotype BlockdrBEIAD XENMBlock;
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LD Blocka#t
s

LD Blocks3trés SR RFEE

\ R"2
| L LIy
_ - S _ o | < 0.6
ESAT: REITER; v N
NA

FEIHALFR: GWASEEERRY-logplE; " "
FEFRSMERICR— P snphiis, ERREE@RRZsnpSHirsnp (L&
HRR) BNEBRRE, EBiEEWE, R, RIEEELT;

RIERVEEEAER LTS MTZXIERNAERRREEEN,
SRIERY B BRI R AR EIRRIN E TR, B ERIERENAFR—snphii=;
hENEEER T BREGBAR— 1 snpliims;

& NAREI=/ER: ZnzREREsnpRARRERIENERE, EREY
58, D' #oK, BIEReELL,

ZENEREE NORIR=AITEEREN (RL) AU—/Rblock (B&il
EtrE) | BizblockXigAE & Birsnp.

D' Color Key

|
0.0 1.0
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LD Blocks3trés SR RFEE

X *TriangleV.gz (D)

#Region PairWise D' chri2 Region:2.00 (kb) End:8.387 (Mb)

.000 .000 .000
.000 .000 .000
.000 .000 .000
.000 .00 .970
.000 .970 .969
.969 .968
000 000
.969 .969
.000 .000
.000 .000
000 257
286 356
.178 .166
.000 .000
Nelole] .000
.000 .000

LOo~NOUBEWN

[ = = == =y
oMk WwWwNE O

il
d
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1
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1
I
14
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~

D' Color Key

\ _Tam
0.0 1.0

F—ITRENEFE— N SNPSHEESNPAIMAID &
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LD Blockthés R iR

X {4 : *TriangleB.gz(R?)

#Region PairWise R™2

.000 .000 .000
.000 .000 .000
.000 .000 .000
.000 .000 .840
.000 .840 .815
.840 .816 .744
.972 .890 .890
.860 .860 .860
.000 .000 .885
.0o0 .885 .610
.885 .610 .0o8
.689 .011 .025
.000 .009 .010
I .546 .309
.768 .434 .433
.566 .565 .536
.898 .950 .950
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N & 2 L
LD BlOCkﬁﬁ . Yina:ijgrihuf;lji‘fcrs%
LD Block$3Hren SRAFIEE

X144 *.blocks.gz

CHR BP1 BP2 KB NSNPS SNPS

T2 8384734 8384792 0.059 13 8384734|8384742|8384748|8384749|8384753|8384756|8384761|8384765|8384772|8384773|8384775|8384782|8384792

12 8385821 8385837 0.017 3 8385821|8385827|8385837

12 8385851 8386010 0.16 26 8385851|8385864|8385868|8385876|8385879|8385881|8385889|8385924 18385927 8385931 |8385938|8385943(8385952 8385954 |
385969|8385972| 8385975 |8385976 18385980 | 8385984 | 8385986 | 8385987 | 8385999 | 8386000 | 8386010

12 8386032 8386035 0.004 2 8386032|8386035

12 8386036 8386046 .011 2 8386036|8386046

12 8386074 8386156 .083 11 8386074|8386108|8386110|8386112|8386115|8386117|8386122|8386124|8386127|8386138|8386156

12 8386196 8386259 .064 9 8386196|8386200|8386207|8386208|8386218|8386241|8386247 |8386255|8386259

12 8386270 8386276 .007 8386270|8386271|8386272|8386276

12 8386283 8386307 .025 8 8386283|8386290|8386294|8386295|8386302| 8386303 |8386305|8386307

12 8386420 8386659 0.24 28 8386420|8386423|8386431|8386439|8386442|8386451|8386458|8386471|8386477|8386478|8386506|8386510|8386513|8386514 |
386542|8386548|8386549 8386573 |8386575|8386583| 8386587 | 8386615 |8386627 | 8386629 |8386630|8386653|8386659

12 8386661 8386733 0.073 7 8386661 |8386668|8386691 8386710 8386721

] 8384734
X144 : out.site.gz 8384742
8384748

8384749
8384753
8384756




N & 2 L
LD BlOCkﬁﬁ . Yina:ijgrihuf;lji‘fcrs%
LD Block$3Hren SRAFIEE

X144 *.blocks.gz

CHR BP1 BP2 KB NSNPS SNPS

T2 8384734 8384792 0.059 13 8384734|8384742|8384748|8384749|8384753|8384756|8384761|8384765|8384772|8384773|8384775|8384782|8384792

12 8385821 8385837 0.017 3 8385821|8385827|8385837

12 8385851 8386010 0.16 26 8385851|8385864|8385868|8385876|8385879|8385881|8385889|8385924 18385927 8385931 |8385938|8385943(8385952 8385954 |
385969|8385972| 8385975 |8385976 18385980 | 8385984 | 8385986 | 8385987 | 8385999 | 8386000 | 8386010

12 8386032 8386035 0.004 2 8386032|8386035

12 8386036 8386046 .011 2 8386036|8386046

12 8386074 8386156 .083 11 8386074|8386108|8386110|8386112|8386115|8386117|8386122|8386124|8386127|8386138|8386156

12 8386196 8386259 .064 9 8386196|8386200|8386207|8386208|8386218|8386241|8386247 |8386255|8386259

12 8386270 8386276 .007 8386270|8386271|8386272|8386276

12 8386283 8386307 .025 8 8386283|8386290|8386294|8386295|8386302| 8386303 |8386305|8386307

12 8386420 8386659 0.24 28 8386420|8386423|8386431|8386439|8386442|8386451|8386458|8386471|8386477|8386478|8386506|8386510|8386513|8386514 |
386542|8386548|8386549 8386573 |8386575|8386583| 8386587 | 8386615 |8386627 | 8386629 |8386630|8386653|8386659

12 8386661 8386733 0.073 7 8386661 |8386668|8386691 8386710 8386721

] 8384734
X144 : out.site.gz 8384742
8384748

8384749
8384753
8384756
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