File S1

Newton-Raphson algorithm in estimating r in Scenario 4 in clonal F; progenies

For linkage phase |, using the theoretical frequencies of genotypes in Table 5, the likelihood function was given in

Eq. (S1).

~ nl 1 , ny+ny, 1 N, +Ng7 +Ng 1 n,+ny,
L—m{z(l—r) jl |:Z r(l—r)j| l:a r(l—r):| X
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where ni-ni; were observed sample sizes of the 12 genotypes, n;;is sum of n; to n;, and n was the total sample

size (i.e. n=n1.13). The logarithm of the likelihood was given in Eq. (S2).
logL=C+(2n,+n,+n, +ng, +ng+n, +2n,)log(l—r) +
(N, +2n, +n, +ng, + Ny + 20, +n,;)logr +(n, +ng)log(L—2r +2r%)  (s2)

It is impossible to acquire an analytic MLE of r by solving the likelihood equation. Steps of Newton-Raphson

algorithm to acquire a numerical solution of r were shown below.
Step 1: Assuming the initial value of r as 0.00001, and ¢ is the bearable error;

Step 2: Calculating the first derivative T ' (r) and the second derivative | ”(I’) as given in Eq. $3 and

S4, respectively.

dinL _n,+2n,+n,+Nng; +Ng +2np+ny;
dr r

f'(r)=

2n1+n2+n4+n6:7+n9+n11+2n12+ 4r -2 (ng+n,)
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2InL _ n,+2n,+n, +Ng; +Ng + 20, + N,

d
f” —
") d?r r?

2n1 + n2 + n4 —2;57':;—2[]9 + nll + 2n12 + (1 _8;£1+_2rr)2 )2 (n5 + nS) (54)

Step 3: Updating r as follows: ri+1:ri_f (r,)/f (ri).lf |I’i+l—l’i|S8 thenlet T =T,

i+17
Otherwise, let I;,; =TI, and repeat step 2 until |I’iJrl — I’|| <g.
For linkage phase Il, the likelihood function and logarithm likelihood were given in Eq. S5 and S6,
respectively.
n! r 1 Ny+Ng - 1 Ny +N3+Ng+Ngo 1 N5 +Ng
L=—" 1 2a-rp| | Eea-n) Tra-n| o«
nt--n,l 4 | 4 2

1 Ne7 '1 N2+

2| |=@-2r+2r?) (55)
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logL=C+(n, +n;+2n, +n,+ng+2n, + N,y +ny,) logL—r) +
(n, +n, +n, +2n,, +ng+2n,, +n,)logr+(n, +n,)log(l—2r +2r?)  (s6)

The first derivative T I(I’) and the second derivative f ”(I’) were given in Eq. S7 and S8, respectively.

dInL:n1+n3+n5+2n6:7+n8+n10+n12_+

f'(r)=
") dr r
nl+n3+2n4+n5+n8+2n9+n10+n12+ 4r -2 (n, +n,) (s7)
1-r 1-2r42r2 02 Y
f,,(r):dZInL:_nl+n3+n5+2n6:7+n8+n10+n12_.
d’r r?
My + N5+ 20, + N+ 0+ 205 + Ny + My 8r(1-r) (n, +n.) (s8)
2 o U2 Tl
@-r) (1-2r+2r?)

For linkage phase Ill, the likelihood function and logarithm likelihood were given in Eq. S9 and S10,
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respectively.

4 2

n! 1 5 N7 1 Ny +N3+N3o+Ngp 1 ng+ng
st [aeen] T gren]

1 ny+nNg 1 Ny+Ngq
=r? | [2(-2r+2r?) (59)
4 4
The logarithm of the likelihood is therefore,

logL=C +(n, + N, + N +2ng, +Ng + 20,5 +n;,) log(l—r) +

(n, +ny +2n, +ng+ng +2n, +ny, +n,)logr + (n, +ny,) log(L—2r + 2r?) (s10)

The first derivative | I(I’) and the second derivative T ”(I’) were given in Eq. 511 and S12,

respectively.

dinL _n +n;+2n, +n;+Ng +2n +Nyy + Ny,

f'(r)=
(") dr r
N +n,+n,+2n,,+Ng+n,+n, N 4r -2 (n, +n,,) (511)
1-r 1-2r+2r?
, d?InL  n +n,+2n,+n,+ng+2n, + Ny +N,,
f (r): 5 = — 2 —
d°r r
n1+n3+n5+2n6:7ern8+nlo+n12+ 8r(l—r) (n, +ny) (512)
L-r) (L-2r+2r?f

For linkage phase 1V, the likelihood function and logarithm likelihood were given in Eq. S13 and S14,

respectively.
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1 l(1—2r+2r2) (513)
4 4

logL=C +(n, +2n,+n, +ng, + Ny +2n,,+n,,)log(Ll—r) +
(2n, +1n, +n, +Ng, +Ng+Ny, +2n,)logr +(ng +ng) logL—2r +2r?)  (s14)

The first derivative T I(I’) and the second derivative f ”(I’) were given in Eq. S15 and S16,

respectively.

dinL _2n,+n,+n, +Ng; +Ng + Ny +20;,
dr r

f(r)=

N, + 2N, + N, +Ng, +Ng + 2N, + Ny N 4r -2 (ng+ny) (515)
1-r 1-2r+2r
2
wen d7INL 20,40, 40, +Ng; +Ng +Ny; 420,
f'(r)= s — = — 5 -
d°r r
n,+2n,+n,+n., +nN,+2n,+n 8r(l-r
2 3Ty T Vg7 . 9 107, ( )2 . (n5+ns) (S16)
@-r) (L-2r+2r?)
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