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" Paulsson, J., Summing up the noise in gene networks. Nature, 2004. 427(6973).

? Taniguchi, Y., et al., Quantifying E-coli Proteome and Transcriptome with Single-Molecule Sensitivity in Single
Cells. Science, 2010. 329(5991).
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* Shahrezaei, V. and P.S. Swain, Analytical distributions for stochastic gene expression. Proceedings of the National
Academy of Sciences of the United States of America, 2008. 105(45).
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* Cai, L., N. Friedman, and X.S. Xie, Stochastic protein expression in individual cells at the single molecule level.
Nature, 2006. 440(7082).

Syu, ., etal., Probing gene expression in live cells, one protein molecule at a time. Science, 2006. 311(5767).
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%Berg, 0.G., A model for the statistical fluctuations of protein numbers in a microbial population. J Theor Biol, 1978.

71(4).
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" Paulsson, J. and M. Ehrenberg, Random signal fluctuations can reduce random fluctuations in regulated components

of chemical regulatory networks. Physical Review Letters, 2000. 84(23).
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l Fl:
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¥ Jia, C., M.Q. Zhang, and H. Qian, Emergent Levy behavior in single-cell stochastic gene expression. Physical Review E,
2017.96(4).
’ Golding, L., et al., Real-time kinetics of gene activity in individual bacteria. Cell, 2005. 123(6).

peccoud, J. and B. Ycart, Markovian modeling of gene-product synthesis. Theoretical Population Biology, 1995.
48(2).
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A 9. AmRELR I X AR 09K & Bt

MWEE BRE, XMEBIAIETH M MET R, BEEETEERENS
IRARBEIE R . HAREMEER pon(m, ) pog(m, 1) 53 BIR7R ¢ I ZI A 1
H m > mRNA 457 H DNA IEGFZET ON 80 OFF ISR, SR (A

B TR N
w =kp, (m=1)+d (m+1)p (m+1)+oap_ (m)
—(k +dm+B)p, (m).K=ke °
W =d (m+V)p, (m+1)+Bp_(m)—(dm+ar)p,.(m).

EIAEE, T ZEREARE e —H A ERAEgR b= n, HEA5H
UBEN B 0 22 My, Akl DRSS S EH RS TIVBEN T 2, B
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ofk

1

"o+ Y+ Brd)p

W RT 1HY,
PRI, PR AR ] AR B 0 o S e U 2 Y Fano factor AT 1 FYBISL .

H2 IR RALE S R, BRSO RS L, R
HEAEHIATEE T, DNA P*AEXFER ON H1 OFF IRER o FHLHI M2 A
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B 10. KA H I 269 DNA 364 Ao TR A M A Z M £ A Lak !

We? fERBELZ S THLHIRYR R A, PRRESBIE Y AR
AR R — AR R R RK

RAFERERIERE? X E

fE 2011 A, MIUEZMEEEZEMEF, DNA 5 FHAZEHERN, 2]
S — B B EE R ER RS 7 B RN EAE L)/ CHE
R, AMTEA B AL DNA 2y fEf, 40T RNA RETEHT /T DNA 84
EREEFE IE B IZBE ( positive supercoiling ), M YK F5 2 DNA NI HESS
M FEASE R 10.5 PREXSEE—E (360 &) 1, TBLTE#E I BkBt &,
FE— B NIRRT £ H HOR /D, DNA EASBOCRB G 87 5 SIS R, 4k
T RNA BE ST DNA FE5 7= 4 U BE (negative supercoiling ), EfI
e P — B AU B X B B Bk % . X R DNA JE 28K 1 T DNA # # &
fE—2 R0y 7 i A B . KU 35 B RFEG, 04 S

= Levens, D. and Larson, D.R.: A New Twist on Transcriptional Bursting, Cell, 158, 241-242, 2014
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( Topoisomerase 1A ) %[ 151 5/t RNA R GG 577 B 7B IEE , e 44
B gyrase T I BI(E RNA REMAYRT /R EERGE . 2 EHTsE R,
N ERRYIE 2R SR, eI 2 AN, M ELBE % A A2 5 24
NI FEEIFA D%, PERE—BRIIER DNA FEBAYE A RKY
— BRI

2014 1, HRRESLE SR T —ESEENERINLS FIOEER, AlEASE
b 53 B LI BN ) 7~ BIRAE R AR R . X BB,
FRd AL RNA REHERTBON M R S RV IE B ETE, Wi s 18 RNA
REFIVIEHEE, JFRZAREIEFERIVER. Mmied R DNA 551945
BN OSSR LR, Hitt, ginl LS ARSI, X 6 20 B P T
AN sRIE KBS AINLH .

e, SHEHA R R, AR NIEE IR, RIMNUR S R AR H
OB R, (2 UINZEEIRIFLH R 2 I PIZ IS A 5 A 2
M HFR 2, OMIIE 5 B A S2ie H T S2 i SORIT IR, 2 J0iR RN
e, AR AT AN A SIS UL Z AL H] 2 SRR N A B E S e

XA EH AR T, BRSSO T R JAT1R
Y LA PR R R RS2k SR IRTSIEE RN el 90 =g =
M F gy FiB R Se ke, (EU2 R BT DR Ot B — S PRI FRiZ mRNA 55 1Y
AL, BRI PR sk PRI, @Ry LRI —4E, PR
R PRR S i — B2 A B AR Y, miRa AARRIE, sloiamsLi
HE A T A TR AT o

AL ANERS], S8 DAL, FEFRESS A1 DNA 5 FRUSS G, ik
T DNA Qb TR IR GRS S, 2 RIERY, BB A o 715 52
MR/NAY o PRI FRATT AT DA B N FH 880 B8 R o S I, RS
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