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An Overview of Project Scope
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An Overview of Samples
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(Platform) (Donor) (Breed) (Gender)
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© Central 342 EIRAT (1) 417
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HARERE (total): 2,531

Ilumina

1239 samples

(") : 251samples of WGS
(5 : 1239samples of illumina
f__}:1041 samples of Affy
:32 samples of WGS + illumina
: 92 samples of Affy + illumina
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Integration and Utilization of Data

http://ensembl.nchc.org.tw:port
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Reference-leveled De Novo Assembly

Total length | Total Ga Scaffold
number
D208-3_v1 10X 82x 2.47 34.0 15,629 38.12
11398-1_v1 10X 85x 2.47 33.9 16,069 35.57
Y1394-3_v1 10X 87x 2.48 36.6 17,833 35.11
S EZEH kuaesblackpig)  PacBio 69x 2.41 0 1,516 17.02
B IKFE (sambar Deer) 10X 90x 2.61 - 43,287 14.12
(Sssgr?(f:laa]r.;';ef) PacBio  65x 2.55 29.9 706 88.23
USMARCV1.0 +|F|’|‘Lcriii‘r’la 65x 2.76 1223 14,157 131.46
Tibetan_Pig_v2 llumina 131x 2.44 57.9 72,068 0.86
Bamei_pig_v1 Illumina 89x 2.46 27.1 129,335 1.53
Sscrofal0.2 lllumina 24x 2.81 289.4 9,906 0.58
Northern Sea Otter 10X 60x 2.43 32.2 6,770 38.45

Genes (Basel). 2017 Dec; 8(12): 379
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Deeper Understanding in Taiwan’s Novel Breed

Variants 50 to 10,000 bp

= aa% (K) vs. 2E 3 (ref D) T
o AENTEER-BHUEIFES r
Highly completed and consist oy

o mIEBNERTZDUNENEEAT
Major variant is tri-nucleotide repeats

o BENTHRERMARSY - IIREEER
Helps increase black pig popularity among
farmers
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Extensive Whole-genome-shotgun Sequencing
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Enormous Variant Discovered

Average WGS (251) KPI
Concentration (nM) 17.46 >4nM
Read length / Library size (bp) 151 (library size = 470) 2 x 150bp / 470 + 100bp
Coverage (X) 38.41 (total bases = 95.79Gb) 20
Q30 / Alignment rate (%) 92.85% / 99.72% 75% / 60%
Output data (Gb) 24,219.4 22,500
i ] WGS Sample Summary
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Total
43,463
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Initial SNPs: 41,983,696

After Selection SNPs: 43,436
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Comparison of 2 Major Catalog Chips
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GWAS Result Summary
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 Total number of processed traits: 41
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Comments

ERTEAANEMESHERN - [RE
miE RBEIMIZHI - FETv.2ER
(Results as expected, working on v.2
model)

ZIEMIRE BN - BEERGE
TEAMIERETE -

(Difficult traits, extended project is
under discussion with breeding farms)

HEHMRBER - B0 ERIEIMNERA
WiE /DM SRR EZ O A B IEER -
(Low statistical power due to poor
sample, working on setting collecting
standard)

ERRY - EREMSHET

(Result looks promising, field trail)
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Comparison of 2 Major Catalog Chips
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[Example] Days to 100kg
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[Example] Marker Explanation

Position Weight

Chrom MB) (ko) SNP  IND_1 IND_2
1 53.6 46 A/G AA(0) AA(0)
3 49.6 45 G/A GG(2) GG(2)
8 42.7 3.9 A/C cc(2) AA(0) E
9 29.7 41 G/A GG(2) GG(2)
13 5.4 -48 /T cc(0) cc(o)
14 27.2 5.0 C/A cc(2) cc(2)
15 24.5 41 T/C cc(o) CT(1) _
15 1121 1.6 T/C TT(2) CT(1) osered
15 134.3 23 G/A AG(1) AA(0)
15 136.7 33 T/C TT(2) TT(2)
16 35.3 46 G/T GG(0) GG(0)
17 44.2 3.7 /6 GT(1) TT(2)
other 198.4 153.3 E
Predicted 182.6 146.1
Observed 189.3 146.2

[Example] Marker Explanation

* The importance of top 10 SNPs:

Position Weight

IND27%37& IND1 Top 10 SNPs SR AY61E i Zh 2k
BERE'WNERE @ REEANSHKEE

chrom T Vo SNPIND1 D2 REAINE R AB79% - B IND1 1E/0 27%
! 297.2 L7 C/T CT@) TT(0) Dﬂr:g::ealslg\felisaee:eigti/ég:f) gniiNeP:c?\flilt,\tleDrlotfo
2 406  +1.5 C/T TT(0) CC(2) the resulting individual, IND2, is expected to
2 575 -16 T/C CC(0) cc(o) have 79 % defects, 27% more than IND1.
3 292 -5.7 G/T GG(2) TT(0) W O
4 405  +1.5 A/G GG (0) AA(2) oL
5 235 425 C/T CC(2) CC(2) 1 .
6 1561  -1.3 G/A AA(0) AA(0) _3 . e At
12 1236  -2.3 C/A CA(1) AA(0) s €7 3 ’:“ ?
17 340 -3.1 T/C CC(0) CC(0) = M s
19 59 57 G/A GA(1) AA(0) 3 Sl
other 68%  68% 37 T T r T T T
T — 00 01 02 03 o4 05 06

[Example] Genetic Defect

e Breakthrough
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Sometimes the magic doesn’t work
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Another Success with Machine Learning Some Experiences We Learned
- AEERBENESE  »  BEIMNEM Male Female o £ EMAR (Growth traits)
HEE

threshold
Two sets of thresholds for @ & &, respectively - 1
due to difference in growth rate i
= >threshold = bad
= <threshold 2 good

- HRBRIENSH/RENERE
Precision on predicting good or bad pig.

18

fhf$5h°'d = o MRIMEBRERMERE

Growth traits clearly show gender-specific differences.

o %HEB@_%SH?J(IP% BERAERRMAIE - AMEREM(p2) - BB
(P R=EFHRIRBEARSHREMEE R
Back fat only mapped for p1 (5% rib) but not for p2 (the last rib), p3
(the last lumber), as well as 3-point average. Aggregating phenotypes
may reduce statistical power in discovering associations.

//, _ o ZFEMAR (Reproductive)
o /:/ - ZEEMBRRFEIRBESAR (BEE=3F1)

Averaging litter size did not work well (as indicated in back fat)

i o (BB A IR ETE B IR ) - [ R A8 (GBLUP=SEHY
- SHEARBLUP, FI#ETTGWAS ) ~ B R B384
Consider following strategies for low heritability traits: more complex

Precision

o e covariates, two-stage modeling (BLUP for phenotypes then GWAS),
i o) | l ) | ! Bayesian model or machine learning.

Number of features
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Cope with The Shortage of Conventional GWAS The Wheel Starts Rotating

© GWAS CEAEXMIEAER - BERMANEEM (heterogeneity) ~ REEEMBMHAFIEE

2 S N zx 2 o 5o g5 35 N HEER IR 3= Mo L5 == A T Y] £ =
REEZEARAZERRAEALAESREE - MERBH O ARERELRRE o MHEEMNINEETIREERRREEETE  BOW
Genomes heterogeneity, pleiotropy, penetrance, model assumptions and etc. make it hard to 1, N N . ~ N L
ex#lc;re_e gene inte'ralcticlms_; however, machine learning predicts using combinations of markers, E/\Jjj_fb réﬂ EEE?&}E'}EE/\]?EFE ’ %ﬁ‘ﬁz% ,%H 7 *ﬁtﬁl\]}ﬂz’jﬂ ’
e s __ e ER3IEE1S - i BERERRBE LSO RRBE -
Rawdata A (GWAS) =8 (ML) Raw data WEER ARSI SESHZ -
cleaning HEERE fiizh oJEHTHEE cleaning RIEN = RZnl H =
Tens of thousands SNPs Tens of millions
y+5E BE  HoE Although fine tuning of final models, annotating significant
s Tens o;‘m:(r:utes Speed Few ml?_LLtes Flhcmisas k d h d d | . I I d )
transformation [EERAL AN o mewE e ) markers and other down-strand analyses are still undergoing,
P — uE  GEEEeEOES due to successfu! results d.er'nonstrat'ed abf)ve, a breeding
PYSTITNIT  On single marker Effects  Combinations of “features” [SSETIEY farm has shown interests in introducing this powerful tool to
) IS R KR g BO(R) sélection assist annual selection on its core population and accelerate
ore (indiv., popl, env., pedigree, Factors Less (tlrlmkte qrt\;y gender for . . ) .
andetes) growin i breeding precision. MOU will be signed by the end of the year.
Model g BE  AlEEELAE Model
construction Mostly yes. Missing  No for some methods construction
RINEN TR RAE BE  ESIPABELEE JL
Labor dependent Optimize  Part of algorithm function
Model e o ok se - S SRS (4 Model
evaluation RARELE e ?jiﬁ?fc?m%z%ﬁfigne evaluation

Intuitive model meaning Pros

interactions
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Thanks for your attention
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