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Table 1 Calculation step of gSIF based on *C and %0 isotope probing
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HNo.

E

Parzametar
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Formula*

e
Explanation

1. (F=1~4)

R E 2 DIBANE TN B0 28

B X B FEEIT B EFRIC

ERELIRENE R ETL;

2\ (}_?'_%5“‘9)

15'&% FHEETTE e mE LR
C 5 EFDNA BN T2,

3. (F=10~12)

RIEFRICFARFRICDNAZE T L

;H_ﬂf&zfr BEWAricENETRSE

EWIMER R ERE MIRUL

HIEMALE

Ik F4E T EIBA

—
(=]

TREEER R T EE
B E-ERES 165 FNA &
F¥E M

To calculate the total number of
165 tRMA gene copies per pl
for bacterial taxon i mn density
fraction k of replicate j

PR R T EEA
BEMEE ST 165 :RNA BEES
# 8 To caleulate total number
of 165 fRIMNA zene copies per uL
of taxen i m replicate j
(copies-pLY)

RS HER
To calculate the density for
bacterial taxon i of replicate j

IFRE— R ERRLGEFC
SRFE AR IS A E R R
To calculate diffarence in
observed densities of taxon i for
the labeled and unlabeled
treatments (z-cm)
R AT B GC
Cp-:

Te calculate guanine-plus-
eytosine content of taxon i
{unitless)

iR RARIC A DNA B8
aTHR

To calculate the average
maolecular weight of 2 single
strand of DA

e 165 rRNA B3 )0 8 32
£ 1 ¥ 0 = A4FIC SN DNA
i 43 F & Theoretical mol wt
of the DNA fragment containing
the 165 rEMNA gene for taxon i
assuming maximum labeling by
the heavy isotope (z-mol™)
RT3 T i 9% DNA &
T FHMETH To
calenlate the average number of
carbon atoms per DNA
nucleotide for taxon i

BF 165 RNA BEFMEE
1) DNA BT REM 5C =4
FicHHEG S TR

Theoretical mol wt of the DNA
fragment containmg the 165
rEMNA zene for taxon § assummg
maximum labeling by the heavy
isotope (g-mol?)

TR R R i A EE Y S 3
BifIDNA HFRTo
calculate the molecular weight of
DMNA for taxon i in the labeled
freatment

Vige = Dijre '_fu.-

2y = Wiasi = Wirguri

Pil fagae 8 M EES EE IR 165 ANA R
FR B #I R % B Proportion of the total number of 165 rRNA gene
copies per uL that are taxon 7 in fraction k of replicate j

{unitless);

ik $as; AEES EAERAS 165 RNA BES NH
Total number of 165 rENA gene coples per pL (all taxa
combined) in fraction k of replicate j (copies-uL1)

xp THEM R B TSR R A R M Density of
fraction k of replicate j (z-cm™)

Wi 18 FG# iR IC AR E 1A B8 M P8R Mean
observed weighted average density for taxon i in the labeled
treatment (g-cm?);

Wrican t AR 102050 0 TR B & 0008 F L8 R Mean
observed weighted average density for taxon i in the unlabeled

(g-em?)
BFAREFERY oC R 5 RIFCAMT A e R

1
Gy = 0.083506 - (Wyggry — 1.646057) £ The linear relationship between GC content (G, expressed as a

MLJ'GHTJ = 0.4966l + 30?.69]

M g = 1207747 + M
Hearnom = —0.5G; + 10
My iy

= —049872820; + 9974564 + M

Z
Mpam = {Wuc:r-rr'
i

+ 1) - Mysgpri

(B LES, 2021,

proportien) and unlabeled buoyant density (WLIGHT) based on
pure culture

178 GC S /ilth
Caleulztion based on GC content

#54 DNA BB HH 1240 EF, Fst&Farame
¥ 1.008665 g-mol ! {18, BN AR ST R
3 12.07747 g-mol™

There are 12 oxygen atoms per DNA mucleotide pair, and given
the molecular weight of each additional nentron is 1.008665
z-mol, the maximal increase in molecular weight is 12.07747
&-mol?

8- DNA S R F T HE GC S|k, G, A, THH
W0 AEEF, CHRRFTITHET

The number of carkon atoms per DNA nucleotide vanes with GC
content. There are 10 cartbon atoms m G A, and Thut only 9in C

BC emAMETEEG, AT HHFREMm 0974564
gmoll , Tij{# C {4 TRIE N 8.977107 g-mel?

Complete replacement of carbon atoms with 13C increases the
molecular weight by 9974564 z-mol™ for G, A, and T and by

LIGHT 8.977107 g-mol for C

L AR
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1. ABIZR T IR SR AT SRk 5

|resesmsk (1.85g9/mlze &)

DNA#: & (2-5uQ)

Gradient Buffer (GB) (0.1M Tris-HCL,0.1MKCL,

1.0mM EDTA)
2. wEISMIB R, R IoN;
4.9ml CsCl
1.0ml GB
2.0ug DNA

SR RRESBREHY,

3. SRERITHFEMNRE
RAITHXANE : BEEFAER BIFRIrsda< .
nD-TC#XT, 1.4029 +0.0002
® nTATRA, H7GB (20u£h29—-~Rpo gt )
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44/\RY,

20°C,

EE45 krpm  (190000%g)
time: hold,

Accel: 9;

Decel: no break
(Neufeld, et al., 2007),
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J7i%— DNA ¥R HT.

NanoDrop %€ ARV /)% BEDNA HJUKEE o 55 12C-CHAXS R A B ) =R ) %5
JEDNA AHEE, 15C-CH4 ARicAbBEFE & B H 7 /% BEDNA. B il wBom, R
, X —FEhE H R AMEAE ADNA-SIP U 32 B AR

LT HIPCR RFISEH 9 2 BPCR 4347 o

13C-CH4 Fpic Ab P 4 38 o B SR AL RAE WIDNA. Y B3C Firdid, B e i B0
JG 1SC-DNA K703 N EE T B A X i A E 4, AU A g
B RE S O pmoA THREEFELA 51, et CHEMIPCR) EiE €& (SERFDEYEPCR) 41
BrpmoA FERITEANETE: J1 % FEDNA A B =L Fi A, Jf512C-CHA X e Ab 2
FHEL, HPEpmoA ThREFERILEAS [T 77 % FE i B X Ay AL #%, B AT vERR I
I3C-DNA FEAN[EE 1% B X e Hh A B H s SRR

A= miEENFE s CHEsAERR 7%

Wit 454 EEE M EOR, RS E T EYI16S rRNA JEK A, b
HASPRIC A 5z 2 S E Ity . ik hsic sy, BAstdEY &2
A 0 LA 2 I 25 7 0 5 1 1 T v St 55 184



8 sERemrERIhEENE

T 3 SR DIRIE,
@‘ﬁ (nD TC) (g/ml)

7\ 1 1.4056 1.757 0.000129

3 N  Z5E | W 1405 1.756 0.000096
MEISEBREE __S1dlE | 1.4053 1.754 0.000050
BT LER, ¥ /”;ij{: | 1.4051 1.751 0.000050
s _BuUlE 1.4050 1.750 0.000096

MPERER, F g_%lgng_; D 1048 1748 0.000058
B R —%—E—%g = 1.4045 1.745 0.000050
EIE n 1.4043 1.742 0.000000

EitERNLZLE A %E Y som 1.740 0.000058
N s EAE - 1.4038 1.737 0.000050
ASFERRE %F}z 1.4036 1734 0.000050
HENEE; ®1z 1.4034 1.732 0.000058
), 1.4032 1.730 0.000058

S 1.4029 1.726 0.000082

1.4027 1.724 0.000050

/.

52 8= -75.9318+99.2031x-31.2551x2 xR/ RIFIHEER
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,& 5 *%EZh‘i%‘37°C g/ml) | (ng/ul

\§1h ’ IE;E.DNA

1.757 2.20 0.76 0.02

2. #£15-20°CT13000xgS &= 1.756 0.40 0.14 0.00
1030 min, BRZE LEER; 1.754 0.60 0.20 0.01

3. AIA500 pl 70%Z EE5E %EDNA 1.751 11 037 001

1.750 0.20 0.07 0.00
1.748 0.40 0.14 0.00
1.745 0.90 0.30 0.01
1.742 2.10 0.69 0.02
1.740 8.40 3.00 0.09
1.737 16.80 6.37 0.19
1.734 30.20 11.82 0.35
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1.726 3.30 1.30 0.04
1.724 0.53 0.20 0.01
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Fig.4 Agarose gel electrophoresis of pmoA genes amplicons from the ultracentrifuged DNA over the entire density range of SIP
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RNA-SIP 39

Control SIP Buoyant 16S Q-PCR
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Fig. 2 Typical 2.2-mL volume gradient fraction analysis by density and qRT-PCR of RNA locations for control
and labeled isotope SIP tubes

(2015, Noor-Ul-Huda Ghori et al.)
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Fig. 3 Quantitative distribution of the archaeal and bacterial amoA genes across

the entire buoyant density gradient of the DNA fractions in the neutral purple soil
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