Tutorial of the STRUCTURE
software
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STRUCTURE software

© A model-based clustering method (Pritchard et al. 2000)

Free software
(http://pritch.bsd.uchicago.edu/software/structure2 1.html)

Bayesian approach (MCMC: Markov Chain Monte Carlo)

Detects the underlying genetic population among a set of
individuals genotyped at multiple markers

Computes the proportion of the genome of an individual
originating from each inferred population (quantitative
clustering method)
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http://pritch.bsd.uchicago.edu/software/structure2_1.html

Input data

“ A matrix where the data for individuals are in rows, the
loci are in column

* n consecutive rows have the data for each individual of n-
ploid species

* Integer should be used for coding genotype

* Missing data should be indicated by a number which doesn’t
occur elsewhere in the data (e.g. -1)

 The data file should be a text file (.txt) not an excel file (.xls)
for running STRUCTURE



Ed Microsoft Excel - IntronfEST marker, data ready to run Structure (8-6-07).xls

@ File Edit _Eiew Insert  Format  Tools  Data . Window  Help . T - . B X
Information of user-defined-populatiens {market elass). , « s =l ».4-.
hEedsn &Y & B @< @ = -2 % W@ -3, -
F143 -

A, C D E F G H | J [ L I [ o

1 CT10153 | CT10162 CT10184 CT10187 CT10238 CT10242 |(CT10386 CT10396 CT10526 CT10554 CT10556 CT10649 CT1073 |
2 Campbell28 1 14 12 e 13 13 12 14 13 13 11 13 11
Camphell28 1 14 12 K 13 13 12 14 13 13 11 13 11
2 ansgf{ogtlve rOWS 12 13 12 13 13 12 14 13 13 11 13 11
12 13 12 13 13 12 17 13 13 11 13 11
for a”etﬁg 1 12 12 12 13 13 12 14 12 13 11 13 11

1 12 12 12 13 13 12 14 12 13 11 13 11 (Y
FlaTTT1 1 14 12 12 13 13 12 14 12 13 11 13 11
9 FlaTTT1 1 14 12 12 13 13 12 14 12 13 11 13 11
10 FIaTT75 1 14 13 12 13 13 12 14 12 13 11 K 11
11 FlaTTT5 1 14 13 12 13 13 12 14 12 13 11 K 11
12 FlaT600 1 14 12 13 13 13 12 14 13 13 11 13 11
13 FlaT600 1 14 12 13 13 13 12 14 13 13 11 13 11
14 Floradade 1 14 12 12 13 13 12 14 12 13 11 13 11
15 Floradade 1 14 12 12 13 13 12 14 12 13 11 13 11
16 NC23E-2(93) 1 14 12 13 13 13 12 14 13 13 14 13 11
17 NC23E-2(93) 1 14 12 13 13 13 12 14 13 14 13 11
18 HC353-1 1 12 13 13 13 13 12 14 13 11 13 4
19 HC353-1 1 12 13 13 13 13 12 14 13 11 13 4
20 HC84MT3 1 12 13 12 13 13 12 14 1’ 11 13 11
21 HC841T3 1 12 13 12 13 13 12 _ 14 13 13 14 13 11
22 NC98248 1 14 12 13 13 13 12 MISSIH@SdataS 11 13 1
23 HC98248 1 12 12 13 13 13 12 14 13 13 11 13 11
24 HC99471-3 1 12 12 13 13 13 12 14 13 13 11 13 14
25 HCO9471-3 1 12 12 13 13 13 12 14 13 13 11 13 14
26 HCEBR2 1 14 12 13 13 13 12 14 13 13 A 13 11
27 HCEBR2 1 14 12 13 13 13 12 14 13 13 4 13 11
2B Ohio-MR13 1 14 12 12 13 13 12 14 13 13 11 13 11
29 Ohio-MR13 1 14 12 12 13 13 12 14 13 13 11 13 11
30 Chiol1 1 14 12 13 13 13 12 14 13 13 11 13 11

31 Ohiol1 1 14 12 13 13 13 12 14 13 13 11 13 11 -

W 4 » Wy IntronMarker 7 ESTMarker % Intron&ESTMarker (Combined) / | <] W[

Draw~= [ | Adtoshapes- ™ “w [ O &) IE] 4l 2%
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Running STRUCTURE from a graphical
interface, Front End




Importing input data into a project
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Importing input data into a project (

f=
L ___ "
File Project Parameter Set  Plotting Wiew Help

E@< BX e o

3 Project (Mo Data Awvailable)

2] Step 1 of 4 - Project Wizard

Step 1 af 4: Project informatian

Mame the project | ntron_97marker

Select directory  |kron_97markers

Choose data file  |er_Structure.bxt i Browse ...

Mexk= > ][ Zancel

:H‘E-tru::ture E Paink ... EM B 'f’ ‘,)::':]Fll—lﬁ?l



Importing input data into a project (cont.)

= BEH

File Projectk Parameter Set Plotting  Wiew Help

e BX te o

) Project (Mo Data Available)

[ 5] Step 2 of 4 - Project Wizard

Step 2 of 4; Information of input data set

Mumber of individuals:
Ploidy of data:
Mumber of laci:

Missing data walue:

[ Show data File Farmat ]

[ < «Back ][ Mext= > ” Cancel

]

r-E. Intron_9... = structure g ")E”]m—l 10:01 PM



Importing input data into a project (cont.)

= aEs]|

File Project Parameter Set Plotting  Wiew Help
E@<x BX e a

) Project (Mo Data Available)

" Step 3 of 4 - Project Wizard

Step 3 of 4: Format of input data set

Please check box if data file contains Following rows):

[] Row of recessive alleles
[] Map distances between loci

[] Phase information

Special Format

[] Data file stores data For individuals in a single line

[ Show data File Format l

[ < <Back ][ Mexk= > ][ Cancel

]
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Importing input data into a project (cont.)

E - [5]x)

File Projectk Parameter Set  Plotting  Wiew Help
E@< BX e o

) Project (Mo Data Aevailable)

-] Step 4 of 4 - Project Wizard

Step 4 of 4: Format of input data set {cont'd)
Please check box if data File contains Following columnds):

Individual I for each individual

Putative population origin For each individuak

[ USEPOPIMFO selection Flag
[] Phenatype information
[] Cther extra calumns

Mumber of Extra Columns:

[ Show data File Format l

[ < <Back ][ Firish ][ Cancel ]
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Importing input data into a project (cont.)

—"
File Project Parameter Set  Plotting  Wiew Help
ol B IER AN

) Project (Mo Data Available)

Comfirmation

You are about ko build a Skructure project with Following settings:

Project Mame: Intron_97marker
Project Path: C:\Post-DochPopulation structurelIntron_S97marker
Data Source: C:\Post-DochPopulation structureiMarker datalInkron_97marker_Skruckure. bxk

MNurnber of Individuals: 70
Murnber of Laci: 97
MNurmber of Ploidy: 2

Missing Yalue represented as: -1

Data File Contains Row of Marker Mames
Daka File Contains Individual Labels

Data File Contains Population Identifiers
Murnber of Other Extra Columns: O

| Proceed § [ Go back

Intron_9... =l ‘uckure r-.

AaEE]




Configuring a parameter set

= Structure

Locus 4 u Locus &
CT10187

[ Fd 2 Micros... - [ Microsaft ... | [ Intron_g... :ﬂ Skruckure | & Post-Doc QJJ':”JF 10:05 PM




Configuring a parameter set (cont.)

— CElx)|

File= Project Parameter Set Plotting  Wiew Help

B DX 0o
) Project - Intron_9¥marker
O Project Data

. Project Information
g Simulation Summary
s ~|) Parameter Sets

Project Data

Label Pop ID Locus 1 Locus 2 Locus 3 Locus 4 Locus 5 Locus & Locus 7 Locus 8
CT10153 CT10162 CT10154 CT10157 CT10238 CT10242 CT10386 CT10396 A

BN New Parameter, Set

Run Length | ancestry Model | allele Frequency Madel | Advanced

Length of Burnin Period: S000

Murmber of MCMC Reps after Burnin S0000

Length of Burnin Period: how long to run the simulation before collecting data to minimize
the effect of the starting configuration

Number of MCMC Reps after Burnin: how long to run the simulation after burnin to get

accurate parameter estimates
1y Start G o 7 [_EE Z Micros... - f_IEI Microsaft ... f_!!s Inkron_2... = structure r. Post-Dioc Er ? g ‘,.'«‘_':"]-'W 10:04 P




Configuring a parameter set (cont.)

L ox)|
File Project Parameter Set  Plotting  Wiew Help
mag gX e
) Project - Intron_S¥marker
-4 Project Data
-4 Project Information

-4 Simulation Summary
-|Z) Parameter Sets

Project Data

i| Allele Frequency Model | Advanced

Select OME From the Following:

() Use Mo Admixture Model

(%) Use Admixture Madel

() Use Population Information

Default Setting

s [eEs e [0




Configuring a parameter set (cont.)

= aEE]

File Project Parameter Set  Plotting  Wiew Help

a0 e a
') Project - Intron_27marker

-4 Projeckt Data

-4 Project Information

- Simulation Summary

{) Parameter Sets

Project Data

Mew Parameter Set

Run Length || ancestry Model |§ Allele Frequency Model i| advanced

Select OME From the Following:

(#) Allele Frequencies Carrelated

(3 Allele Frequencies Independent

(3 Infer Lambda

Defaulk Setting

[ OK ” Cancel

]

s, [BHz-@1. [~




Configuring a parameter set (cont.)

= aEE]

File Project Parameter Set  Plotting  Wiew Help

a0 e a
') Project - Intron_27marker
-4 Projeckt Data

-4 Project Information
- Simulation Summary
) Parameter Sets

Project Data

Label Fop IC Locus 1 Locus 2 Locus 3 Locus 4 Locus 5 Locus & Locus 7 Locus 5
| |CT1I3153 |CT1I31E|2 |CT1I3184 CT10157 CT10233 CT10242 CT103586 CTI0398  »~

=1
Run Length | Ancestry Madel | allele Frequency Model | advanced

] Please name the new parameter set
- 5000/50000

Lok JI




Configuring a parameter set (cont.)

Zﬂ Structure

File Project

m@< ¥ e o
) Project - Intron_97marker

. Projeck Data

-4 Project Information

-4 Simulation Summary

= ~|Z) Parameter Sets

Ex [ 15 000,/50000 (Active)

Parameker Set  Plotting  “iew Help

Simulation Configuration - 5000/50000

FParameter Set: 5000750000

Funming Length

Length of Burnin Period: 5000
Humber of MCMC Reps after Burnin: S0000

Ancestry Model Info

Use Admisture Model
* Infer Alpha
* Iratial Walue of ALPHA (Danichlet Parameter for Degree of Admishare): 1.0
* Use Same Alpha for all Populations
* Uge a Unform Prior for Alpha

*¥* Wazmmum Value for Alpha: 10.0

*¥* SD of Proposal for Updating Alpha: 0.025

# - - . .
+w Start I G A [ Micr 4 —H structure

o ]

® ‘)E”Jm =) &1 Fm



Running STRUCTURE: a single run

= Structure g@g

Fil=  Project BEEGENGEEEESEE Plotbing Wiew  Help
[ﬂ_‘ ﬁ Parameter Set List ] }

[ Project - Im Modify current set L

Simulation Configuration - 50000
M ...

Remove Parameter Set ...

E 0 =0

Pararneter Set: 50000

Funning Length

Length of Burnin Period: 5000
Mumber of MCMC Eeps after Burnin: 50000

Ancestry Model Info

Use Admizture Model
¥ Infer Alpha
¥ Initial Walue of ALPHA (Dirichlet Parameter for Degree of Admeture): 1.0
* Usze Same Alpha for all Populations
* Use a Uniform Prior for &lpha

** Wamram Value for Alpha 10.0

*¥* 5D of Proposal for Updabng Alpha: 0.025

Structure. .. r-"‘_E. = structure ¢ | 100% .' ‘{JE”]( li= 10:14 P




Running STRUCTURE: a single run (cont.)

E A=l

File Project Parameter Set  Plotting  Wiew Help

BE< O e o

) Project - Intron_27marker
Q Projeckt Data
-4 Project Information
-4 Simulation Surmmary
= ~|Z) Parameter Sets
£--[C7) 50000 {Ackive)

Simulation Configuration - 50000

Parameter Set: 50000

Running Length

Length of Burnin Period: 5000

Mutmber of MCIMC Reps after Burnine 50000

o 1.0

* Usze a Umform Prior for Alpha
*¥* Waznmum Value for Alpha: 10.0
*¥* 5D of Proposal for Updating Alpha: 0.025

‘2( iE 1:51PM



Running STRUCTURE: a batch run

—f Structure E@@

File BEIEESN Parameter Set Plotting  Yiew  Help
m tark & Job £

I P
Fen
A

Simulation Configuration - 5000/50000

Generate parameter files, .,

[ e T T T
= J Parameter Setks
+--[CT) S000/S0000 {Ackive)

Parameter Set: 5000/50000

Runmng Length

Length of Burnin Period: 5000
MNurmber of MCIMC Reps after Burrun: 50000

Ancestry Model Info

Uze Admiture Model
* Infer Alpha
* Initial Value of ALPHA (Dririchlet Pararneter for Degree of Admisture): 1.0
* Use Same Alpha for all Populations
* Uze a Uniform Prior for Alpha
*¥* Wasmum Value for Alpha: 10.0
** 5D of Proposal for Updatng Alpha: 0.025

P— . - » o
vy Start v o | B trtron_s... = Structurs st-O ! : L3 {JE"JJm—l 10:05 P



f=.

Running STRUCTURE: a batch run (cont.)

Fil=  Project Parameter Set

=Y R

Plotking  View Help

! @ a

D

Project - Intron_97rmarker

-4 Project Data

- Project Information

- Simulation Summary
) Parameter Sets

+-[[7) S000/S0000 {Active)

Simulation Configuration - 5000/50000

Parameter Set: 5000/50000

Runting Length

Length of Burtin Period: 5000
Mumber of MCMC Feps after Burmn: 50000

B Structure Scheduler @

Select Simulations ko Run

Usze Adm
* Infer
* Trutial
* Jse
* Usze o
LERY|

** o]
Set K from |1 ko |10

Number of Iterations: |1

[ Skart l[ Cancel

]

r—!u Intron_9... :H'E-trun:ture

O & dressture): 1.0

)

- [Ox

"JE:"] ™ 10:05 PH



=I Structure

File Project Parameter Set

BE@ < OX

'O o

Plaotking  Miew Help

) Project - Inkron_97marker
i Projeck Data
-4 Project Information
. A -irnlaticn Surnmary
= ) Parameter Sets
=03 50000 {Active)
.\ Settings
=) Results
------ # 50000_run_1{K=1)

------ & 50000_run_2(K=2)
------ # 50000_run_3( K=3)
------ & 50000_run_4 { k=4 )
------ # 50000_run_5( K=5)
------ & 50000_run_6 { K=6)
------ # 50000_run_7 (K=7)
------ & 50000_run_5{ K=3)
------ # 50000_run_9{K=9)
------ & 50000_run_10¢ k=10

Summary of Project Intron_9 fmarker

File
Summary of Simulations

Paramete.,.  Run Mame f Ln P{DY Yar[LnP(D)] al Fst_1 Fst_Z Fst_3 Fst_4
SO0a0 0000 _run_1 1 -3455.9 37.2 - 0.0108 - - -
S0000 S0000_run_2 2 / -2856.2 \ 126.2 0,0625 0,4607 0, 4008 - -
SO0a0 0000 _run_3 3 -25435.1 2Z22.9 0.0566 0.6034 0.5273 0.4799 -
S0000 S0000_run_4 4 -2259.5 263.8 00,0556 0,6209 0.7202 00,5363 00,5201
SO0a0 0000 _run_5 5 -2170.8 F98.6 0.0557 0. 74965 0,7331 0.6307 0.6257
S0000 S0000_run_& & -2109,1 432.9 00,0439 0,.3151 0.6628 00,7395 0,7836
SO0a0 0000 _run_7 7 \ -2137.4 l =] 0.0394 0. 7637 0.851z2 00,7599 0.6162
S0000 o0000_run_8 I5] \ -2027.F / 1561.0 0,0353 0.53267 0,7914 0.2132 0, 7003
S0000 S0000_run_9 9 \ -2256.0 / 790.3 0.0330 0.3686 0.1599 0.7721 0.7099
S0000 20000 _run_10 10 \21?3.0/ 808.3 0,0350 0.3679 0,7649 0, 7030 0.2204

Ln P(D): Estimated probability of Ks

M0 0004 0.

") start

'y

00 _run_10_f




Inference of true K
(number of populations)

A LK)
©The log likelihood for each K, Ln P(D) = L(K) |
. = .'-_.iii -{§}{
©Two approaches to determine the best K . I--"
LK) 1
1. Use of L(K): When K is approaching a true value, -ssoooq * '\
L(K) plateaus (or continues increasing slightly) and oncn. )
has high variance between runs (Rosenberg et al. A o
2001).
Nonparametric test (Wilcoxon test) S
100- €<
2. Use of an ad hoc quantity (AK): Calculated -
based on the second order rate of change of the -
likelihood (AK) (Evanno et al. 2005). The AK shows N
a clear peak at the true value of K.
AK = m([L”K])/s[L(K)] =

Evanno et al. 2005. Molecular Ecology 14: 2611-2620



SAS code for the nonparametric method

E4 Microsoft Excel - Wilcoxontest_Intron&ESTmarker (B-7-07).xls

Eile Edit W¥iew Insert Format  Tools Data  Window  Help h—_ﬂ:“ - - B X
Arial -0 - B F U EE EE ss%,o?)fsﬁlz ;—'&-i-,
DeHsm SRY 4 B2@E- @ = -2 2 [ - @,
J74 - F

A E 2 D E F G H | J (&8 L Fl M 0 1
1 | data tomatol; i
2 |input K L @gd,
3 datalines;
4 418795 418273 418895 419578 4-1933.5 (419274 4-1881.2 4 18735 4192412 419407
5 419087 4-1954.0 4-1931.5 4-1903.8 4 -1927.0 |4 19231 4-18665 4 -1826.1 419200 4 -1859.8
6 5-1766.9 5-182654 517587 5-1758.0 5-18132 |5-1761.3 5-1755.4 5-1756.2 5-20155 5-1783.4
7 5-17602 5-1758.5 5-1893.2 5-1751.7 5-1738.2 |5-18346 5-1732.2 5-18528 5-1518.92 5-1302.4
g
9 |proc nparlway wilcoxon data=tomatol;
10 class k;
11 |war Ln; 1
12 exact;
13 run;
14
15
16 data tomato?;
17 |input K Ln @@,
18 datalines;
19 |5 -17EE9 518264 517587 5-1758.0 5-1813.2 517613 5-1755.4 517562 5-20155 5-1783.4
20 |5-1760.2 5-1758.5 5-1893.2 5-17V51.7 5-1738.2 5-18346 5-1732.2 |5-18528 5-18189 5 -1802.4
21 |6 -1665.3 B-1661.7 & -1658.5 E-1675.0 B-266808 6-17055 E-1640.3 |6 -18126 6-16706 & -2047.9
22|56 -166B8 B-1659.3 6 -16649 E-16E7.9 BE-1671.5 B-1638.1 B-16565.1 |B -1662.7 E-1660.1 5 -1634.9
23 0
24 proc npariway wilcoxon data=tomatoZ;
25 class K
26 war Ln;
27 lexact;
28 run;
29
30
31 |data tormato3; -
W« » W] Sheet2 / Sheetl / Summary of Intron and EST marke  / [« | I

Drawe~ [3 | AutoShapes~ ™. "a [] O -Kﬂ A

Ready

.S A-=S=EBE.

96% |2




Inference of best K using the delta K method

Y0 9-¢

i

- Home Insert Page Layout Formulas Data Review View

=B cut - . amsili=s= ~ = . *j ' | § - ¥ AutoSum -
_j 2a copy Calibri 11 A A== §||-@/'_| = Wrap Text General £ #ﬁ _@' i| LE——\ i
Past - || 85 . - = = == & - - -0 .00/ Conditional F t  Cell Insert Delete F t

a-s : fFormatPainter B I U Hﬁ ”& A ||| = = =||<=-___ t’_l @Merge&tenter 3 %2 [T = FoorrrLaltil:;nga' as?gglae' Stylisv ns'e e-ee orvma 2 Clear ~

Clipboard IF] Font P} Alignment IF] Number F Styles Cells Edit
P18 - fr|
A B C D E F G H | 1 K L M N 0 P Q R 5
1
2 K LnP(D) K LiK) Stdev LK) L"{K) [L"K] Delta K 14
3 14 -32786 47 3279147 068077 - - - «—— ThebestK=8
a4 24 -3279.7 5 -3221.03 1387348 5811 -34.6 34 6 2493966 12
5 34 -3277.9 E' —3197.52'17.4‘1557 2381 22705 22705 1.303711 10
6 44 -3279 Tr —3195.7‘1r44.95482 0.805 Ky 31 0.689581 I \
7 54 -3278.7 8" 316491 5927493 31.805 -T7. 76 7776 1311852 8 I \
3 64 -3279.1 9' —32‘10.85' 61.8554 45955 -143.045 143.045 2312571 6 m—Ceriesl
9 74 -3279.6 ‘Ilf]Ir —3399.%’52.43314 -189 104.2 104.2 1.987293 4 I \
10 84 -3279 11 r -3434_55r55_13421 -84.8 49195 49195 0.875602 I "
11 94 -3280.8 127 3500277 74 40753 35605 27065 27065 036374 2 \\\I \/__
12 104 -3278.8 ‘13Ir —3528.8‘1Ir 88.5478 -8.54 5855 5855 0.066122 0 . . . . . . : - . . .
r r
13 114 -3278.5 14' -3531_49'57_59155 -2 684 -78.96 78.96 1168191 s § 7 & 9 10 11 12 13 14 15
14 12 4 -3278.3 16 -3613.14 63.03 -81645 81.645 81.645 1.200132
15 134 -3278.5
16 144 -3280.1
17 154 -3279.4
15 164 32794 L(K) = an average of 20 values of Ln P(D) —1
15 174 -3279.2
, —

20 184 -3278.8 L (K) - L(K)n - L(K)n-l
21 194 -3279.9 1R — J H
22 04 -32794 L (K) =L (K)n L (K)n-l
b= 15 3718 &

Delta K = [L”(K)]/Stdev
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File F'rnject Parameter Set Plotting View Help

DX !e|a |
- # 500000_run_7a (K=7) e : Simulation Result: 500000(500000_run_85)
+ ® 500000 run_77 (K=7) Bar plot Data plot Histegram Triangle plot Tree plot
- 4 500000 _run_78 (K=7)
- % 500000_run_79 (K=7) Inferred ancestgpef mdividuals:
- @ 500000_run_7 (K=4) Labgh(%aMMiss) - Inferred clusters
: :ggggg-f“”-:mj; 1 gZIR1 (2) - 0.0350.010 0.012 0.143 0.524 0.252 13 0.011
_run_ = ] ienc -
' 500000 run_£2 (=) 6111R2 (0) : 0.0330.009 0.018 0.133 0.245 0.536 0.01W0.015
- 500000 run 83 (K=3) 3 6111R3 (0) : 0.008 0.005 0.015 0.124 0.150 0.674 0.012 ON)11
- # 500000_run_84 (K=8) 4 6111S1 (2) : 0.0180.006 0.026 0.116 0.150 0.669 0.008 0.0
: oot o oo (o) 5 611182 (0) : 0.1450.0120.042 0.126 0.234 0.384 0.014 0.043
_run_ c . c g T
& S00000 un 57 (K=5) 6 611583 (2) : 0.017 0.006 0.317 0.051 0.026 0.055 0.007 0.520
. # 500000_run_88 (K=8) 7 611584 (2) - 0.0130.006 0.023 0.019 0.018 0.014 0.007 0.899 _
& 500000_run_89 (K=8) § 6117R1 (0) : 0.014 0.004 0.012 0.670 0.041 0.238 0.009 0.011 e Q_matnx
: ;ggggg-f“”-gui?;“;) 9 6117R2 (0) : 0.0120.007 0.272 0.285 0.030 0.124 0.019 0.251
_run_! ] N - )
' 500000_1un_ 51 (K<) 10 611781 (0) : 0.0150.006 0.039 0.302 0.053 0.087 0.009 0.489
. 500000_run_82 (K=8) 11 611782 (0) - 0.0360.009 0.130 0.265 0.207 0.085 0.008 0.238
- # 500000_run_93 (K=3) 12 611783 (0) : 0.0070.013 0.010 0.027 0.023 0.011 0.009 0.899
: :ggggg—f““—g‘s‘m :; 13 611784 (0) : 0.0150.007 0.085 0.376 0.061 0.095 0.008 0.353
_run_ . ) - 2] 2]
& 500000 un 56 (K=3) 14 6124R1 (0) - 0.0740.007 0.067 0.028 0.061 0.013 0.006 0.7
& 500000 run. 57 (K=3) 15 6124R2 (0) : 0.0220.010 0.014 0.110 0.426 0.012 0.005 0.401
- # 500000_run_38 (K=3) 3 6 6124R3 (0) : 0.014 0.008 0.023 0.013 0.017 0.009 0.004 #/911
- 500000 _run_99 (K=8) ING124R4 (
i B

0) : 0.0210.016 0.014 0.030 0.07% 0.014 0.0#% 0.818

500000_run_9 (K=4) -

Al MRz = :




An example of steps to identify the best K

Format the marker data

Run STRUCTURE w/10K for burnin and 50K for MCMC reps
20 times at each of K=1 to 10

Infer true K (5~7)

Run STRUCTURE w/500K for burnin and 750K for MCMC
reps 20 times at each of K=3 to 8

Identify the best K based on L(K) and AK




We may not always be able to know the TRUE value of
K, but we should aim for the smallest value of K that
captures the major structure in the data

Pritchard et al. (2000)



1.00
0.60
0.40
0.20
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Enjoy running STRUCTURE




