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17 years of R/qtl
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17 years of R/qtl
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Good things

▶ HMM code
▶ basics of the user interface
▶ diagnostics and data visualization
▶ quite comprehensive
▶ quite flexible
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Bad things
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Input file

BBBBSBSBBB1m260.4547.1215

BBSB−−−1m395.2551.4814

BBSB−−−1m275.6360.9413

SBSBSBBBSB1m133.0538.6412

SBSB−−−1m184.1265.6311

SBSBBBBBBB1m154.8859.4710

SSSS−−−1m191.5459.269

SBSB−−−1m181.0565.318

SSSSBBSBSB1m126.1378.067

SBSBSBSBBB1m131.91586

BBBB−−−1m178.5888.335

SBSBSBSBBB1m153.1661.924

48.138.3110.451.427.33

221112

D2Mit75D2Mit379D1Mit17D1Mit80D1Mit18pgmsexspleenliver1

IHGFEDCBA
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Stupidest code ever

n <- ncol(data)
temp <- rep(FALSE ,n)
for(i in 1:n) {

temp[i] <- all(data[2,1:i]=="")
if(!temp[i]) break

}
if(!any(temp)) stop("...")
n.phe <- max((1:n)[temp])

kbroman.wordpress.com/2011/08/17/the-stupidest-r-code-ever
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https://kbroman.wordpress.com/2011/08/17/the-stupidest-r-code-ever


Open source means
everyone can see my stupid mistakes

Version control means
everyone can see every stupid mistake I’ve ever
made
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Support
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The “future”

Alan Attie
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https://biochem.wisc.edu/faculty/attie


Multi-parent populations

combine mix fix

Valdar et al., Genetics 172:1783, 2006
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https://doi.org/10.1534/genetics.104.039313


Challenges: diagnostics

kbroman.wordpress.com/2012/04/25/microarrays-suck
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https://kbroman.wordpress.com/2012/04/25/microarrays-suck


Challenges: scale of results

genotypes phenotypes
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Challenges: scale of results

genotypes phenotypes

results
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Challenges: organizing, automating

genotypes phenotypes
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Challenges: metadata

What the heck is "FAD_NAD SI 8.3_3.3G"?
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What was the question again?

15
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R/qtl2

▶ High-density genotypes
▶ High-dimensional phenotypes
▶ Multi-parent populations
▶ Linear mixed models

kbroman.org/qtl2

17

http://kbroman.org/qtl2


R/qtl2: Let’s not make the same mistakes

▶ C++ and Rcpp
▶ Roxygen2 for documentation
▶ Unit tests
▶ A single “switch” for cross type

▶ Split into multiple packages
▶ Yet another data input format
▶ Flatter data structures, but still complex
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R/qtl2 cross types

▶ backcross
▶ intercross
▶ 2-, 4-, 8-, and 16-way RIL by selfing
▶ 2-, 4-, and 8-way RIL by sib-mating
▶ 2-way AIL
▶ Heterogeneous Stock (HS)
▶ Diversity Outbreds (DO)
▶ DO-F1
▶ 19-way MAGIC

19



Initial goal

Everything in Dan Gatti’s DOQTL,

but for more general crosses

20

https://www.jax.org/research-and-faculty/faculty/research-scientists/daniel-gatti
https://github.com/dmgatti/DOQTL


Genome scan
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LMMs
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QTL effects
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BLUPs
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SNP associations
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Chr 17 position (Mbp)

32 33 34 35

Pde9a →

Wdr4 ←

Ndufv3 →

Pknox1 →

Cbs ←

U2af1 ←

Cryaa →

Sik1 ←

Hsf2bp ←

Rrp1b →

Notch3 ←

Ephx3 ←

Brd4 ←

Akap8 ←

Akap8l ←

Wiz ←

Rasal3 ←

Pglyrp2 ←

Cyp4f39 →

Cyp4f17 →

Cyp4f16 →

Cyp4f37 →

Cyp4f40 →

Cyp4f15 →

Zfp871 ←

Zfp811 ←

Zfp799 ←

Zfp870 ←

Cyp4f14 ←

Cyp4f13 ←

Zfp472 →

Zfp952 →

Zfp763 ←

4921501E09Rik ←

Zfp563 →

Morc2b ←

Gm21062 →

Olfr55 →

Olfr239 →

Gm4461 ←

Zfp955a ←

Olfr63 →

Zfp955b →

Zfp81 ←

Zfp101 ←

Actl9 →

Adamts10 →

Myo1f →

Zfp414 →

Pram1 →

Hnrnpm ←

March2 ←

Rab11b ←

Angptl4 ←

Kank3 →

Rps28 ←

Ndufa7 →

Cd320 →

Kifc1 ←

Daxx →

Tapbp →

Zbtb22 →

Rgl2 →

Pfdn6 ←

Wdr46 →

B3galt4 ←

Rps18 ←

Vps52 →

H2−K1 ←

Ring1 ←

H2−Ke6 ←

Slc39a7 ←

Rxrb →

Col11a2 →

H2−Pb ←

H2−Oa →

Brd2 ←

Gm33670

H2−DMa →

H2−DMb2 →

H2−DMb1 →

Psmb9 ←

Tap1 →

Psmb8 →

Tap2 →

Gm15821 ←

H2−Ob →

H2−Ab1 →

H2−Aa ←

H2−Eb1 →

H2−Eb2 →

Gm11140

Btnl2 →

Btnl1 →

BC051142 →

Btnl4 ←

Btnl6 ←

Notch4 →

Gpsm3 →

Pbx2 →

Ager →

Rnf5 ←

Agpat1 →

Egfl8 ←

Ppt2 ←

Prrt1 →

Fkbpl →

Atf6b →

Tnxb →

C4b ←

Cyp21a1 ←

C4a ←

Stk19 ←

Dxo →

Skiv2l ←

Nelfe →

Cfb ←

Gm20547 ←

C2 ←

Zbtb12 →

Ehmt2 →

Slc44a4 →

Neu1 →

Hspa1b ←
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