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Metabolite profiles and the risk of developing diabetes
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Metabolite profiles and the risk of developing diabetes

Thomas | Wang'~*, Martin G Larson™ \]lamafhandran S Vasan', Susan Cheng™*%, Fugene P Rhee' ",
Elizabeth McCabe®”, Gregory D Lewis' >, C. amlme's]wc 10 paul F Jacques' ', Céline Fernandez'?,
Christopher | 0°"Donnell***, Stephen A Carr®, Vamsi K Mootha®*', Jose C Florez®", Amanda Souza®,
Olle Melander'®, Clary B Clish® & 2

Emerging technologies allow the high-throughput profiling of metabollc status from a blood specimen (metabolomics). We
Investigated whether metaboilte profiles could predict the cevelopment of diabetes. Among 2,422 normogiycemic Indlviduals
followed for 12 years, 201 developsd diabetes. Aming ackds, amines and other polar metabolites were profiled In basaling
specimens by liquid chromatography-tandem mass spectrometry (LC-MS). Cases and controls were matched for age, body mass
Ingex and fasting glucose. Five branched-chain and aromatic aming ackds had highly significant associations with future dizbetes:
Isoleucine, leucine, valine, MDS"'? and P"@Hfﬂi lanine. A comibination of three amino aclds PlEmC‘Pﬂ future diabetes (with a
mare than flvetold higher risk for individuals In top quartile). The resuits were replicated in an Indepencent. prospective cohort.
These findings underscore the potential key role of aming acid metabollsm earty In the pathogenests of dlabetes ana suggest that
amino acld profiles could ald In dlabetes risk assessment.
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isoleucine + phenylalainine + tyrosine

2.5
a 2
L(\
= 1.5
Table 5 Results for the amino acid combinati o
cohort sample 18 1
Three amino acids iy
(isoleucine, phenylalanin :& 0 5
Model and tyrosine) .
Models adjusting for age, sex, BMI and fastin s (n=601)
Per s.d. (score) 1.33(1.08-1.6 1.33(1.08-1 0
P 0.007 L M-L M-H H
First quartile 1.0 (refere 1.0 (referenl 373/@? 1 1.42 1.93 2.01
Second quartile 1.12 (0.64 1.07 (0.60-1
Third quartile 1.43(0.81) . 1.67 (0.95-2.95) . . . . .
Fourth quartile 1.73 (0.9¢ 3. 1.94 (1.08-3.49) isoleucine + phenylalainine + tyrosine
P for trend 0.005 +leucine + valine
Models adjusting for age, sex, BMI, {asting glucose and parental history (n= % 2.5
Per s.d. (score) 1.36 (1)08-1.70) 1.38 (1.09-1.74
P 0.008 0.007 o 2
First quartile 1.0 (referent) 1.0 (referer , <
Second quartile 1.42(0.73-2.73) 1.48 (0.76-/..89) = 1.5
Third quartile 1.93(1.00-3.71) 2.16 (1.11+4.20) E
Fourth quartile 2.01(1.02-3.99) 2.23(1.12-4.42) i€ 1
P for trend 0.03 0.01 B
Values are odds ratios (95% confidence intervals) for diabetes, from conditional % 0.5
logistic regressions. The amino acid combination is modeled according to the formula
B X + BX, + B3Xy, with X/’ denoting the standardized value for the jth amino acid and
|3j denoting the regression coefficient from the conditional logistic regression model 0
containing the indicated metabolites.
57 =/ B 1 1.48 2.16 2.23
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syndrome with dysfunction of TCA
“and urea cycles

Received: 23 June 2016 EmiYamano?, Masahiro Sugimoto?, Akiyoshi Hirayama?, Satoshi Kume?®, Masanori Yamato?,
Accepted: 21 September 2016 Guanghua Jin?, Seiki Tajima™*, Nobuhito Goda®, Kazuhiro lwai®, Sanae Fukuda®”,
Published: 11 October 2016 : Kouzi Yamaguti'®, Hirohiko Kuratsune’-8, Tomoyoshi Soga?, Yasuyoshi Watanabe!® &

Yosky Kataoka®?
Glucose Pyruvate Lactate 2.2 i N
a [ Training data ] b Training Validation
Glycolysis @1 -— 10 -
© os 08
<]
| SVM-FS | 5 08 0.6
Citrate cis-Aconitate Isocitrate 2-Oxogl =
4o J:; . T ' . T 2 x°‘.g u'alme Ranked features 3 O 0.4 ,j——l
308 1 " L | [
: Tl 1"|mm o % : . 8 02 % 0.2 _L
W “j e, af; é L El% -m_ " | Biomarker candidates | E oo ) - ITL_J
HC CFS HC CFS HC CFS HC CFs ’ > 5
+ Stind HC CFS HC CFS
2 |  MLR model development |
20{ - Fumarate
Oxaloacetate €—— 5! c 100
Aspartate Argininosuccinate - l Internal valldatlon ] § ™
2N50 > GABA  Glutamine > o
Citrulline Arginine . 3 : =
: metabolism [ Validation data ] 3
Urea cycle AR Training; AUC = 0.801,
5 P < 0.0001
el Tee— 20 Validation; AUC = 0.750,
 Orithine \ | External validation | o Ps 0.0068
- Resampling, receiver operating 0

0 20 40 60 80 100
100-Specificity (%)
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Imaging, Diagnosis, Prognosis

N’,N‘Z-Diacetylspermine as a Sensitive and Specific Novel Marker for 4.0

Early- and Late-Stage Colorectal and Breast Cancers

Kyoko Hiramatsu,’ Keiichi Takahashi,” Taturo Yamaguchi,” Hiroshi Matsumoto,” Hidenori Miyamoto,? 351 8 )

Souichi Tanaka,® Chikako Tanaka,” Yoshiko Tamamori,® Mari Imajo.® Masashi Kawaguchi,® g

Masakazu Toi,” Takeo Mori,* and Masao Kawakita® % 30 .
é r o 1
® 25 by .
[ o 1
Table 1. Summary of DiAcSpm levels in benign gas- o o =
trointestinal disease cases and postoperative cancer 3
cases in complete remission € & 1
=4 8 ® .
DiAcSpm/cutoff value ::)L
No. cases 1l N Q 0 o _
<
Bargn twumors o .
Adenoma 15 1%} 2
Carcnosd 2 2 0 7
Neurdernorma 1 1 0 é S“.%.‘i .
Lypoma 1 1 0
Inflammatory bowel diseases @
Ulcerative colits + 2 % Cg -m-a g,§ E'é
Crohn's discase 2 0 2 _8 g 8 § = 3 g ’g
Radiation enterocolits 1 0 N 00 0 gé TO
Acute mflammatory discases
Cholecysuts 1 0 1
Others xx ' 0 ' Fig. 1. Sensitivity of DiAcSpm for colon cancer and breast cancer. Urinary
Hascishiohd 8 3 1 DIAcSpm levels (percentiles) in cancer patients, patients with benign diseases,
and healthy controls. DIACSpm values are expressed as pmol /g creatinine and are
Homia 3 : ! in box plot format. Values included in each box, middle 50% of values of the studied
Utenne peolapse 1 1 ° population. Middie bar, median value, with the 95% confidence nterval (nofches)
Intestnal obstruchon 2 2 0 Vadues included between the bottom and top bars, values of 90% of the population
Gaswic ulcer 1 1 0 Dots outside the bars, values of the remaining individuals. Points above 4.0 umol/g
Intestinal uicer 1 1 0 creatinne (8 and 1 among colon and breast cancer patients, respectively) are
Gallstone disease 2 2 0 omitted. Raw median values (with ranges in parentheses) of DIAcSpm for 248 colon
Malabsorption syndrome 1 0 r cancer patients, 83 breast cancer patients, and 52 healthy controls were
Postoperative cancer 4 4 0 0.457 umol/g creatinine (0.035-24.6), 0.283 pmol /g creatinine (0.069-6.4), and
cases in CR 0139 umol /g creatinine (0.077-0.285), respectively. Solid symbols in the benign
disease group are patients who were in the active phase of inflammatory bowel
diseases (soe text)
* Patents in the active phase of the disease
“Pavent with hepatas C
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Identification of salivary
metabolomic biomarkers for oral
cancer screening

Shigeo Ishi i hi i 3, Kenichiro Kitabatake!, Ayako Sugano?,

'
Marina Nakamura?, Miku Kaneko?, Sana Ota’, Kana Hiwatari?, Ayame Enomoto?,
Tomoyoshi Soga?, Masaru Tomita’ & Mitsuyoshi lino

Oral cancer
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phenylalanine, monounsaturated and polyunsaturated fatty acidz')J X%
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