Variables in Murugan and Kreiman - A theoretical framework of transcription-splicing coupling

Variable Units Definition Description Where Where used Comment
defined
X bases snRNP position Page 4 F1,Eq1-4 Xx(t=0)=xo
y bases RNAPII position Page 4 F1,Eql1-4 y(t=0)=yo
t sec Time Page 4 F1,Eql1-4
X4 bases?/sec 1D diffusion constant Eql F1,Eq1-12 0.092 um?/sec ~ 8x105
for snRNP bases?/s
ke bases/sec RNAPII elongation rate Eq1l F1,F2,Eq3-13 | 72 bases/sec
5“ Gaussian white noise Eq1l Eq1l
n bases position of IE] Page 4 F1,F2,Eq4-7
Py Joint probability Eq2 Eq2
G nen Probability that x and y Page 5 Eq3
X0 5Y0 G = j j P dx dy are between 0 and n (Eq3)
Xo5 Yool 0 Jo ~ X»tlxy,yy,0
Sec oo oo Mean first passage time Page 5 F2A,B
0 T, =-| 0G,,.d=[ G, d (Bq#) | Eqt
Sec _ 2 Average overall search Eq5 F2C
7'-S,1D3D Ts,1D3D - n/kE +n /xd + Tt/l’l time (including 1D and Eq5
3D)
T bases sec 3D diffusion-controlled Eq5 Eq5-11 109 bases s
time constant
Nope bases _ 1/3 2+ _1/3 Solution when Eq6 F2,F4
' no},t - (q) + xdq) - X, )/6kE minimizing Eq5 Eq56
o Eq6 Eq6
@ =x, (4t} —x] +6,/30k; 271k, - x])
T Sec Using nope in eq5 Page 6 F2C
min ¥ S,1D3D
Sec _ / Average overall search Page 6 F2C
TS,SD 7'-S,3D =n kE + Tt time (3D only) (Eq7) Eq7
Ne Bases 1/3 ~1/3 Position where Eq8 F2C
n = (Q / 6+27x Q )
c td T =T
S,1D S,1D3D
Q 3 3 2 2 Eq8 Eq8
Q= (-1087,x, +12,/-1277x +817°x>
VA Bases Average dissociation Before Eq9
length Eq9
Sec B Search time with snRNP | Eq9 F2C
TS,d Ts’d = n/kE + l’l(L / (6Xd) + Tt/l’l)/L dissociation Eq9
Loy Bases — s After
? opt — 6xdTr/n Minimizes Ts,d Eq9
Sec Using Loyt in Eq9 Eq10 Eq10
T = / [ /
min = S,d min TS,d n kE + 2Tr7/l 3xd
Konn bases sec! k — l/T Bimolecular forward Scheme I
on,n S,1D3D on-rate constant
Kogn sect Dissociation constant Schemel | Eql1 10 st
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Dn1p3p _ 2/ Probability of snRNP at Eq12 F2D, Eql1
P.ipip _No No+koﬁ”,n n/k5+n xd+Tr/n IEJn
N, Molecules Number of freely Eq11 Eq11-12
diffusing snRNP
Puso _ /( ) Probability of snRNP at Eq12 F2D
Pusp NO NO + ko/]}n (n/kE + Tt) IE]n considering only Eq12
3D diffusion
Son n Splicing efficiency Eq13 F5
Ss,n = IOOJ.O Pipsp dm[n Eq13
u Bases Value that maximizes After F6
Ssn Eq13
iV Signal from exon at base | After Note: this is different from sex
i, transcript ¢, tissue k Eq13
Lok Molar (" . Transcript signal After
gc,k —J c,kvzdl/n Eq13
c index Transcript index Eq 14 Eq14
Vs index Tissue index Eq 14 Eq14
£ index Exon index Eq 14 Eq14
Sock Relative Log?2 signal exon &, Before Eq14
units transcript ¢, tissue k Eq 14
m. # exons in transcript ¢ Eq 14 Eql4
T, probability Probability that exon € Before
oo T, = r;—(k is included in the final Eq 14
Z Siek transcript
Oke Index o, ,=s /g Splicing index for exon £ | Before Eq14
o eokl ek in transcript ¢ and Eq 14
tissue k.
m, 2 2 Variance based scoring Eq14 Eq14
Fc I.= zg:l Qk (Gs,k,c) - (zko-s,k,c) )/k metric
_ _ FENAS (first-exon Eq15 F4
f:e,k Jew= zc (1 00 (SE"V" Stk )/S“‘vk ) normalized signal) Eql5
n=0 (g) Position of the & exon Before F3C-D
Eql6
Ak Relative b m Genome level avrage of Eql6 F6
units hm,k = 2,:1 g:]se,r,m,k/m b transcripts with m Eql6
exons in kthth tissue
b(m] Number of transcripts Eql6 Eql6

with m exons




