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Tuesday, Oct 8th Wednesday, Oct 9th Thursday, Oct 10th

10:00-10:30 QIIME2 and Qiita JIAB

10:30-11:00

11:00-11:30 Welcome & Intro

From raw data to feature tables Coffee Break (~15min)

Lunch Break

Coffee Break

15:00-15:30 Diversity Calculation
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11:30-12:00 Coffee Break (~15min)

12:00-12:30

12:30-13:00 Closing remarks and Farewell

13:00-13:30 Lunch Break

13:30-14:00

14:00-14:30 Sequence quality control

14:30-15:00 Coffee Break

15:30-16:00

16:00-16:30

October 9% 2024



Contents

'S

~

age_at_kindergarden_entry
w

1. Alpha Diversity

-

2. Beta Diversity

o

T
& 3
o8 ‘\\\&a

¢
Qv&a &€

.
g

)
e _b‘z\“s a‘\e“‘s &
N o P

. . . . &
3. Dimensionality Reduction (PCoA) differences in diversity

SPF CF
g 1 month ¢ ~ * v
5 l0months ® V & V
b ‘ G2 2
% [ E o«
§ vv" v =5 = §
& &
°
°
= - °
v 7
o
A X
V v
Axis 3 (5.296 %) Axis 1 (12.63 %)

NFDI4Microbiota workshop page 3 Stefan.Janssen@cb.jlug.de October 9" 2024



1. Alpha Diversity

a. observed features
b. Chao1
c. Faith's PD
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2. Alpha Diversity

. 1 s3
® onesample at atime = °
e "how complexis one sample?" &
® alternative perspectives ° C W)
a. richness: observed features & o
b. richness: Chaol ®
c. evenness: Shannon
d. phylogenetic diversity: Faith's PD 52 54
® o @
® o®
® 000
®* o | ® o
®
.‘ .. ® 0
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Alpha Diversity: mouse gut microbiome

Mouse Human

Stomach | Upper Gl tract |

Stomach

Jejunum

Colon

Nishiyama et al. (2016) microorganisms

Stomach Small Intestine Colon
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2. Alpha Diversity - a: observed features

sl s3
® richness @
o o
® simple:
count number of features =2 @ ® o0 =3
@ @
s2 s4
® o ®
.‘. o® Y
=4 & @ ] @ =2
& @
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F.=0 F,=3
: v - he F=1 F,=0
2. Alpha Diversity - b: Chaol - & s
sl s3
® richness ®
. _ @
® simple:
count number of features =2 ® o ®e =6
® + emphasize singletons @ ©
s2 s4
F1 (Fl — 1) ® o ®
chaol = S, + (T o 1 ® o PP
=3 _|® @ _
Anne Chao ( 2 ) =3 @ ® ® ® =2
F, = features with count 1 ‘. ¢ o ® 0
‘ .&Qw F, = features with count 2 — =0
4 S, = Observed features F=0 F.=0
.”!Y',‘ Sobs =4 Sobs =2
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jlAB
2. Alpha Diversity - b: Chaol

"when most of the information is concentrated
on the low order occupancy numbers"

® richness
® simple:

count number of features
® + emphasize singletons

' T T T LT 1T

chaol = S,

Ar;br__]e Chao
“ \ F, = features with count 1
<) F,= features with count 2
oot S.bs = observed features

b
Anne Chao (1984) Scand J Statist " Nonparametric Estimation of the Number of Classes in a Population"
October 9" 2024

Stefan.Janssen@cb.jlug.de

NFDI4Microbiota workshop page 9



2. Alpha Diversity - c: Shannon

® evenness

Claude Shannon

NFDI4Microbiota workshop
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=0.970951
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=1.617190
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I:)green =2/5 pgreen =1/3
sl 3
®
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000
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pred = 6/11 pmagenta = 1/11 pred = 6/10
pgfeen - 3/11 pblue = 1/11 pgreen = 4/10
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= 1.584963

=0.970951
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2. Alpha Diversity - c: Shannon

® evenness
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2. Alpha Diversity - d: Faith's PD

e captured evolutionary diversity @
. @
® needs a phylogenetic tree!
=5 ® =
4 blue ®
2 ___magenta
2
1 —1—green
—1 —red

Daniel Faith
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2. Alpha Diversity - d: Faith's PD

e captured evolutionary diversity ° @
® needs a phylogenetic tree!
=5 ® =
4 blue ®
| 4——magenta N
2
| —1—green “ Q‘ -
1 _red _ 11 o0
Daniel Faith - ® .0
- g ®
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2. Alpha Diversity - d: Faith's PD

sl s3
e captured evolutionary diversity ° @
® needs a phylogenetic tree!
4 blue @ ®
| 4——magenta N
2
| 4 —1—green “ Q‘ -
1 _red _ 11 o0
Daniel Faith - ® .0
- g ®
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2. Alpha Diversity - d: Faith's PD

sl s3
e captured evolutionary diversity ° @
® needs a phylogenetic tree! .
4 blue @ ®
2 ___magenta N »
2
, [——green ® o ®
1 . we XX
red o0
o =11 @ ® ®@ =5
Eimelﬂlfalt_h .. ®
T . o ®O©
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Alpha Diversity:
skin microbiome

https://reference.yourdictionary.com/resources/parts-of-the-bo

dy-for-kids-names-and-basic-functions.html
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3. Beta Diversity

a. Jaccard
b. Bray-Curtis
c. UniFrac
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3. Beta Diversity

. . sl s3
® pair of samples at a time °
e "how different are two samples?" &
e alternative perspectives C Y
a. Jaccard ® & o
b. Bray-Curtis @ \ /
c. UniFrac ‘
e a "Distance" ° : =
@
® o0 Ngoo
® ®
° ‘0 ol @
® 0
® M ®
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Distance Axioms

Forallx., x. and x
i’ k
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Distance Axioms

Forallx., x. and x
i’ k

1. d T, L > (). non-negativity
= 0, iff z; is equal to x;. identity

d(:z;] 5 mz) symmetry
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3. Beta Diversity - a: Jaccard

Fraction of unique features,

regardless of abundance.

XL XL

J

) dj::O djz 0.5 djzl

Jaccard, Paul. Nouvelles recherches sur la distribution florale. 1908.
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3. Beta Diversity - a: Jaccard

Fraction of unique features, 2 P =
regardless of abundance. ® <«
® o ®e
® . 1-22 ®
JA,B) =1-488 I N L2
’ AUBRB 1-2/4\ < 1-3/4, ﬁ-z/s
oo
CRCX I
® 000
auIJaccard . ‘ ‘ .
B O @
' ® ” ® e
E 4 1-2/4

Jaccard, Paul. Nouvelles recherches sur la distribution florale. 1908.
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3. Beta Diversity - b: Bray & Curtis

compares relative abundances s1 s3
(5]
&
]u-—v-|/§ [u; + v ®
Z k : i L ® o &
& @
s2 s4
® o - ®
® o eoo00
J. Roger Bray & John T. Curtis ‘ . ‘
00‘ @ -
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3. Beta Diversity - b: Bray & Curtis

compares relative abundances

Z|fz7—vz-|/2\uz-+m . .| e

| = r&d, green, magenta, blue
u = si
vV =82

J. Roger Bray & John T. Curtis
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3. Beta Diversity - b: Bray & Curtis

compares relative abundances s1 s3
(5]
2 : @ -
|’U,Z'—’UZ'|/ E "LLZ“F’UZ\ CY )
&
& @
| = r&d, green, magenta, blue
u# s
VvV =82

|3-1] + [2-1| + [0-1| + |0-0]
|3+1] + [2+1] + [0+1| + |0+0]
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3. Beta Diversity - b: Bray & Curtis

compares relative abundances o1 =
®
2 : E : . =T
|’U,Z'—’UZ'|/ "LLZ“F’UZ\ - CY )
| = r&d, green, magenta, blue
u = si
V=582
3-1] + [2-1] + |0-1] + |0-0] _ 2+ 1+1+0 _ 4
341 + [241] + |0+1| + |0+0] 4+ 3+ 1+0 8
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3. Beta Diversity - b: Bray & Curtis 418

. sl
compares relative abundances /

o %
Zly—wi/Z\ww\ .
&
| = r&d, green, magenta, blue \

u# si \ 4
v=s4

|3-6] + [2-4] + [0-0| + |0-0] - 3
|3+6] + [2+4] + [0+0| + |0+0] 9

+ [+
DN
+ |+
OO
+ [+
OO
[
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3. Beta Diversity - ¢: UniFrac

® Measures the fraction of unique branch length - o 27 =
® needs a phylogenetic tree! &
® o ®e
2 . ®
magenta
2 1 s2 4
1 green ® o ®
® o
1_red ®e0 -
Catherine Lozupone . ‘ .
®e @
3 » o ®©
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3. Beta Diversity - ¢: UniFrac

e Measures the fraction of unigue branch length

® needs a phylogenetic tree!

4

Catherine Lozupone

1
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3. Beta Diversity - ¢: UniFrac

® Measures the fraction of unique branch length - o 27 =
® needs a phylogenetic tree! &
® o ®e
& @
X
| =6/11 <2 =0/2 s4
| 1 green oV\e ®
& ® LY
Catherine Lozupone ‘ . ‘ .
e °e0
4 ® ®
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Which metric to use?
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Selecting a metric

UniFrac : Euclidean ' Kulczynski Binary Dice .‘ ',*u‘((. gi'r]z.ary Jaccard

s VTR

B Vertebrate Gut
O Free living

Hamady, Micah, and Rob Knight. "Microbial community profiling for human microbiome projects: Tools, techniques, and challenges." Genome research 19.7 (2009): 1141-1152.
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Selecting a metric

Euclidean ' Kulczynski .‘ ',*u‘((. gi'r]z.ary Jaccard

s VTR

B Vertebrate Gut
O Free living

Hamady, Micah, and Rob Knight. "Microbial community profiling for human microbiome projects: Tools, techniques, and challenges." Genome research 19.7 (2009): 1141-1152.
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4. Dimensionality Reduction (PCoA)
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A B

1 |sample A

2 Featurel 553
3 Feature2 442
4 Feature3 714
5 Featured 46
6 Feature5 876
7 |Feature 6 955
8 Feature7 639
9 Feature 8 280
10 |Feature 9 607
11 Feature 10 970
12

13

14

15

T [ @

c
sample B

236

282

130

19

421

131

232

276

360

141

D
sample C

sample C
179
496
744

25
376
200
646
559
107

56

NFDI4Microbiota w

sampleD  Sample E
465 587
243 834
231 436
203 239
497 87
984 705
398 858
511 860
410 341
823 342
&= o

distance-matrix.tsv - LibreOffice Calc St
File Edit View Insert Format Styles Sheet Data Tools Window Help x
BEE- A58 XL 469 QU E-E-SLD -
ElLiberationSzr =4 110 :v aaca ad-=B-=s===5 == -% 00 »
A1 v &Z=[ =il =
B l c I D [ E ] m
sl s2 s3 s4 T
=
sl 0.00 0.50 0.33 0.00 -
s2 050 0.00 0.25 0.50 -
+s3 0.33 0.25 0.00 0.33
's4  0.00 0.50 0.33 0.00
6
7
PR + | distance-matrix :
% | Find - Find All (] Formatted Display (] Matchcase »
Sheet{ of 1| | Default | English (USA) | | mi | G| | Average: ; Sum: 0
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jIAB
https://bit.ly/2LHMDFC

113,721/ 113,721 visible

empo_1_mapped

Axis 2 (4.507 %)

Axis 3 (7.837 %)
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https://bit.ly/2LHMDFC

Four World Map Projections
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iIAB

area in km?
Brazil: 8,515,767
Greenland: 2,166,086

https://en.wikipedia.org/wiki/List_of ¢
ountries_and_dependencies_by area

Principal Scale 1:375,000,000
Created by Matt Sandee 02/10

Data Source: ESRI 2008
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