
Supplementary Figure legends 

Figure S1. (A, B) Expression level of the Flag-tagged K to R mutants do not exceed 10% of 

the corresponding endogenous histones. Histone samples were loaded at three distinct 

amounts, which are labeled as 1X, 3X and 9X; the upper panels were detected with anti-Flag 

to indicate the expression of the exogenous histones; the lower panels were detected with anti 

H3 or anti-H4 histones to compare the levels of exogenous histones with the endogenous 

histones. (C) Coomassie blue staining of the Flag-H3K4R mono-nucleosomes show 

comparable amounts of Flag-H3K4R and the endogenous H3. (D) Western analysis show 

close to 1:1 ratio of the Flag-H3 histones and the endogenous H3. (E, F) Antibodies against 

H4 react poorer on Flag-H4K20R than Flag-H4 and H4 histones. 

 

Figure S2. The Flag-tagged histones are incorporated into representative regions of the 

chromatin. (A) Schematic location of the tested regions. (B) Primer sequence and location on 

the genome. Amplicon used for normalization is labeled in red. Testing amplicons in coding 

genes are labeled in blue. Test amplicons in intergenic regions are labeled in black. (C) 

Quantitative PCR results of above mentioned amplicons with HeLa mono-nucleosomes and 

affinity purified Flag-tagged K to R mutants containing mono-nucleosomes as templates. 

 

Figure S3. Explanatory illustration for quantitative mass spectrometry. 

 

Figure S4. The K8 labeling efficiency of HeLa cells is above 90%. Two H3 backbone 

peptides from HeLa cells labeled with K8 displayed 93% and 90% labeling efficiency. 

 

Figure S5. Symmetric methylation is not required for H3K4. (A) Summary table of the 

quantified peptides of methylated H3K4; (B) Mass spectra for the quantified peptides 

including the backbone peptide and H3K79me1/2/3 peptides. (C) Western analysis 

quantifying relative abundance of H3K4me2/3. amu is the abbreviation of atomic mass unit. 

 

Figure S6. Symmetric methylation is not required for H3K36. (A) Summary table of the 

quantified peptides of methylated H3K36; (B) Mass spectra for the quantified peptides 

including the backbone peptide and H4K20me1/2 peptides. (C) Western analysis quantifying 

relative abundance of H3K36me3. amu is the abbreviation of atomic mass unit. 
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Chromosome 20, 63Mbp

Primer pair
5 10 15 20 25 30 35 40 45 50 55 607

7M bp 
C TT G C A G C T A G G C AA TA C A C  291235  bp  a t 5 ' s ide: bone  m orphogene tic  p ro te in  2  p reproprote in  prepropro te in  

813197  bp  a t 3 ' s ide: hydroxyacid  oxidase  1  G T G A C C T C T G C A A C A C A C A G  

5M bp 
T C T C C TT C C C TTT G TG A TG C  122675  bp  a t 5 ' s ide: so lu te  ca rrie r fam ily 23  (nucleoba se transporte rs), m em ber 2  

45478  bp  a t 3 ' s ide : hypo the tica l p ro te in  LO C 29058 isofo rm  1  TT G C C C A G T C TA C AA A G A G C  

10M bp 
C A C A G G C C A G T C ATTT G AT C  55991  bp  a t 5 ' s ide : ankyrin  repea t dom a in  p ro te in  5  

163775  bp  a t 3 ' s ide: synap tosom al-associa ted  p ro te in  25  isofo rm  SN A P 25A  G G C A G A G A TTTT G C C A A G A G  

15M bp 
G C C T G C T C T C C A C C T ATTT C  

M A C R O  dom ain  con ta in ing 2  iso fo rm  1  
A C C C A C TT G A G A C C A G A G T G  

20M bp 
G T G A A G G C AG G G C TT AA G T C  

hypo the tica l p ro te in  LO C 26074  
T G C TTT G C C TG A G AT G A C AG  

25M bp 
T C TT TG AT G C G A C C C A A C T G  430  bp  a t 5 ' s ide : v isua l system  hom eobox 1  iso fo rm  b  

113263  bp  a t 3 ' s ide: ectonucleoside triphospha te d iphosphohydro lase  6  iso fo rm  2  C A T AT ATG G G G T AG C C A T C G  

30M bp 
TT C T A A AA G C C C T G G G G C T C  

1098  bp a t 3 ' s ide : hypo thetica l p ro te in  XP _002344254  
C G G G TTT G C T C C T G TTT C T C  

35M bp 
G A A C A A G C T AA C ATC G C C T G  eryth rocyte  m em brane p ro te in  band  4 .1 -like  1  iso fo rm  a  

e ryth rocyte  m em brane p ro te in  band  4 .1 -like  1  iso fo rm  b  C TT AT G T C C C A TG C C T G AT G  

40M bp 
G G G A G G C AG G A AG C A A TT A C  1250083  bp  a t 5 ' s ide : D E A H  (A sp -G lu -A la -H is) box po lypep tide 35  

399182  bp  a t 3 ' s ide: transcrip tion facto r M A FB  T G T C T A G C AG G C A G G G A A C T  

45M bp 
G G A AT A C T C TT G C TC G C A T G  43554  bp  a t 5 ' s ide : C D 40 an tigen  isofo rm  1  p recursor  

1849  bp a t 3 ' s ide : cadherin  22  p recursor  A C TT C A A C T G G G T C T C G A AG  

50M bp 
T AT C G G C T C TT G T C AT G G A G  180007  bp  a t 5 ' s ide: po tass ium  vo ltage -ga ted  channe l, subfam ily G , m em ber 1  

200976  bp  a t 3 ' s ide: nuc lear facto r o f activa ted  T -ce lls , cytop lasm ic, ca lc ine ... A TTT G C T C C TG T G T G C A G A C  

55M bp 
T G T G G T C C T C A G A C A G C A T C  221416  bp  a t 5 ' s ide: ce rebe llin  4  p recursor  

23193  bp  a t 3 ' s ide : m e lanocortin  3  recepto r G A A C G G G G T C AG T G C T ATT C  

60M bp 
G T AT C C G G G T C A G ATT C C T G  1138997  bp  a t 5 ' s ide : s im ila r to  hC G 2017976  

24846  bp  a t 3 ' s ide : cadherin  4 , type  1  p repropro te in  p repropro te in  A TTT C C TA G G G C C AG TT C T C  

position primer sequence locus information
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Explanatory illustration for comparative quantification of SILAC based mass spectrometry

Fig. S3
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A K 0 peptide  and  its  correspond ing  K 8 peptide  w ith  iden tica l am ino  acid  sequence w ere 
co-e lu ted  from  the  reverse -phase H P LC  colum n, go t ion ized  on  the  m ass spectrom eter 
and  d isp layed in  the  M S  spectrum  as a  pep tide  pa ir w ith  de fined  m ass d iffe rence  o f 8  D a  
(le ft pane l). In  the  LC -M S /M S  run , the  m ass spectrom eter cyc led  be tw een a  M S  scan and 
th ree  M S2 scans in  every 2  sec, thus a  num ber of M S  spectra  w ere  ob ta ined  fo r a  g iven 
peptide  across its  LC  pro file  (LC  peak  w id th  ranges be tw een 60  to  120  sec in  genera l). 
P eak a reas of the  K0/K 8 peptide  pa ir in  each  M S  spectrum  w ere p lo tted against the 
e lu tion  tim e to  genera te the  extracted  ion  chrom atogram s (X IC s) (righ t pane l). The 
ind ividua l peak  a reas of the  K 0 and K 8 pair from  a ll ava ilab le  M S  spectra  w ere sum m ed to  
ca lcu la te  the  re la tive  abundance ra tio . 
 
N o te : 13C  is  a  s tab le  iso tope  tha t ex is ts  a t certa in  percen tage in  na tu re . P eptides 
con ta in ing  one  13C  a tom  have  1  D a m ass sh ift; pep tides con ta in ing  tw o  13C  a tom s have  2  
D a m ass sh ift. In  th is  sam ple  case , the  pep tides carry tw o pro tons, thus the  na tive  iso topic 
peaks (  ) have  0 .5  D a sh ift fo r the ir m /z va lues. 
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