TABLE 27.11. Neighbor-joining example

Cycle 1 Cycle 2 Cycle 3
Distance matrix A B C D E U, C D E U, C U,
B |5 C| 3 C |3
cl|4 7 D| 6 7 U, | 3 4
D{7 10 7 E |5 6 5 F |7 8 6
E{6 9 6 5 Fl7 8 9 8
FI8 11 8 9 8

Step 1

S calculations Sa=(5+4+7+6+8)/4=7.5

Sg = (5+7+10+9+11)/4 = 10.5

Sy= (sumall DY(N=-2), Sc=(4+7+7+6+8)/4 =8
where N is the # of Sp = (7+10+7+5+9)/4 = 9.5
OTUs in the set. Sk = (6+9+6+5+8)/4 = 8.5

Sk = (8+11+8+9+8)/4 =11
Step 2
Calculate pair with

Smallest are Smallest is

Sup = 3+645+7)/3 =7
Sc = (3+7+6=8)/3 =8
Sp = (6+7+5+9)/3 =9
Se = (5+6+5+8)/3 =8

Se = (7+8+9+8)/3 = 10.6

Suy = B+347)2 = 6.5
Sc=(3+4+8)2 =7.5

Sup = (3+4+6)2 = 6.5
Sr = (7+8+6)/2 = 10.5

Smallest is

Cycle 4 Cycle 5
U, Us Uy
Us | 2 F 5
Fle6 6
Su, = 2+6)/1 =8 Because N-2 =0,
Su; =(2+6)/1=8 we cannot do this

Sk = (6+6)/1 =12

Smallest is

calculation.

smallest (M), where
M,} = D,‘j— 5,‘— Sj

Step 3

Create a node (U) that
joins pair with lowest
M;; such that
Sw=Dyf2 +(S;— S)2.

Step 4

Join i and j according to S
above and make all
other taxa in form of

a star. Branches in black
are of unknown length.
Branches in red are of
known length.

Step 5

Calculate new distance
matrix of all other taxa
to U with

Dy, = Dix + Djx_ Dij/
where i and j are those
selected from above.

Maz=5—-7.5-10.5=-13
Mpr=5-95-8.5=-13
Choose one of these (AB here).

MCU‘] =3—7—8=—12
Mpr=5-9-8=-12
Choose one of these (DE here).

Mcu; =3-6.5-7.5=—11

U, joins A and B:
Spur = Dagl2 + (Sa - Sg)/2 = 1
SBU'[ = Dpp/2 + (Sg—Sp)/2 =4

U, joins D and E:
Spbu, = Dpe/2 + (Sp — Sp)2
SEUZ = Dpg/2 + (Sg— Sp)/2

Us joins C and Uj:
3 Scus = Deuy/2 + (Sc = Sup)2 =2
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MU2F=6—8—12 =-14
Mz =6-8-12=-14
MU2U3=2—8—8=—14
Choose one of these (My,u; here).

U, joins U, and Us:
SusUs = Dugus/2 + (Suz — Sus)/2 = 1

For last pair, connect
U, and F with branch

2 5U'|U3 = DCU'|/2 +(Sy1=So)2 =1 SU3U4 = DU2U3/2 +(Sus =SR2 =1. |ength =5
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Comments

Note this is the same
tree we started with
(drawn in unrooted
form here).

From http://www.icp.ucl.ac.be/~opperd/private/upgma.html.



