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Application of serum bile acid profile as a new marker for gut microbiota
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Primary bile acids biosynthesized in the liver are metabolized to secondary
bile acids by specific microbes in human intestine. We hypothesized that the individual bile acid
profile in feces, and possibly in serum, could be a convenient biomarker for the gut microbiota. The

fecal microbiota profile in patients with gastrointestinal diseases and healthy controls were
determined by terminal restriction fragment length polymorphism (T-RFLP) analysis. Bile acid
compositions in serum and feces from the same subjects were also quantified by HPLC-MS/MS. Our
results showed that the fecal proportions of some bacterial clusters were significantly and
positively correlated with not only fecal but also serum proportions of specific bile acids.
Therefore, the serum bile acid profile could be a convenient surrogate marker for the intestinal
proportion of a certain bacterial cluster.
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SRM Condition HPLC Data
D Bile acids Precursor to Collision (RRT)
Product (m/z) | Energy (V)
1 | CA 407 = 407 20 1.00
2 | GCA 464 = 74 35 0.93
3 | TCA 514 > 80 70 0.95
4 | CDCA 391 = 391 20 1.26
5 | GCDCA 448 = 74 35 1.14
6 | TCDCA 498 = 80 70 1.16
7 DCA 391 - 391 20 1.30
8 | GDCA 448 = 74 35 1.19
9 | TDCA 498 = 80 70 1.21
10 | LCA 375 = 375 20 1.57
11 | GLCA 432 = 74 35 1.39
12 | TLCA 482 = 80 70 1.39
13 | UDCA 391 - 391 20 0.92
14 | GUDCA 448 = 74 35 0.83
15 | TUDCA 498 = 80 70 0.85
16 | 3-dehydro-CA 405 - 405 20 0.89
17 | 7-dehydro-CA 405 = 405 20 0.74
18 | 12-dehydro-CA 405 - 405 20 0.76
19 | 3-dehydro-CDCA 389 - 389 20 1.18
20 | 7-dehydro-CDCA 389 —» 389 20 1.01
21 | 3-dehydro-DCA 389 - 389 20 1.20
22 | 12-dehydro-DCA 389 = 389 20 1.04
23 | 3-dehydro-LCA 373 > 373 20 1.55
24 | 3-dehydro-UDCA 389 - 389 20 0.91
25 | 3-epi-CA 407 = 407 20 0.70
26 | 7-epi-CA 407 = 407 20 0.60
27 | 12-epi-CA 407 = 407 20 0.55
28 | 3-epi-CDCA 391 - 391 20 1.00
29 | 3-epi-DCA 391 - 391 20 1.00
30 | 12-epi-DCA 391 - 391 20 0.99
31 | 3-epi-LCA 375 = 375 20 1.49
32 | 3-epi-UDCA 391391 20 0.81
Internal standards
A [2,2,4,4-ZH4]CA 411 - 411 20 1.00
B | [11,11,12,12-H,]CDCA 395 > 395 20 1.26
C [2,2,4,4-ZHQ]DCA 395 - 395 20 1.30
D | [2,2,4,4-°H,]LCA 379 > 379 20 1.57
E [11,11,12,12-2H4]UDCA 395 - 395 20 0.92
F [2,2,4,4—ZHQ]TCA 518 = 80 70 0.95
G [11,11,12,12-7H4]TUDCA 502 > 80 70 0.85
8RRT relative retention time retention
time 1.00

Bacteroides, Prevotella, Clostridium
cluster 1V, Clostridium subcluster XlIVa
4

Prevotella, Clostridium
cluster 1V, Clostridium subcluster XlIVa

3 Prevotella
Clostridium cluster IV

C-7a
DCA/ (DCA+CA)
Clostridium subcluster XlIVa
DCA/ (DCA+CA)
Clostridium subcluster XlvVa
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