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" Glych CONVERSION FACTOR GIVES
CONCENTRATION OF GLYCOPROTEIN N-ACETYL METHYL GROUPS

PCT/US2013/043343

1 Glych/B UNIT=17.8 pmol/L

FIG. 7A
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Fig. 7B
| Component Component.  Chemical ~ Component Component  Chemical  Component Component ~ Chemical
D Class Shift {ppm) D Class Shift {(pprm) 10 Class Shift {(ppm)
AAY “Mefabolite A 1.876040 |'VLDLY VLDL 1.9666840 | GLYC21 ‘ 2.019880
AA2 Metabolite A 1.876400 | VLDLS VIDL  1.68200 | GLYG22 2,021240
AA3 Metabolile A 1.876400 | VLDLY VDL 1969660 | GLYC23 2.022600
AR4 Metabolite A 1.876400 | VLDL10 VLDL 1.970920 | GLYC24 2.023960
AAS Metabolite A 1.877760. | VLDLA1 VLDL 1.971600 | GLYG25 2026320
AAG Metabolite A 18791200 | VLDL12 VLDL 1.973640 | GLYC26 2:026680
AAT Metabolite A 1.880480° |'VLDLA3 ViDL 1.975000 | GLYC27 2.028040
HDL1 HOL 1915840 | VLDL14 vLDL 1976360 | GLYCZ8 2,029400
HDL2 HDL 1918560 | VLDL1S VLDL 1.976680 | GLYC29 2.030760
HDL3 HOL 1919240 | VLDL16 VLDL 1.977040 | GLYCS0 2032120
HDL4 HDL 119920 | CHY1 CHYLOS  1.978400 | GLYC31 2.034840
HDLS HOL 1620800 | CHY2 CHYLOS  1.979080 | GLYC32 2.037660
HDLB HDL 1,921280 | CHY3 CHYLOS 1,979760 | GLYC33 2.040280
HOL? HDL: 1,926260 | CHY4 CHYLOS 1980440 | GLYC34 2,043000
HOLS HDL 1928760 | GHY5 CHYLOS 1981120 | GLYC35 2.045720
HDLO HDL 1,930800° | CHYS CHYLOS 1981800 | GLYGSS 2048440
HOL10 HOL 1933620 | CHY7 CHYLOS 1982480 | GLYGS7 2,051160
HDL11 HDL 1934880 | CHY8 CHYLOS  1.983160 | GLYG38 2.053880
HDL12 HOL. 1,936240 | CHY9 CHYLOS  1,983840 | GLYC39 2066600
HOL13 HDL 1,936820 | CHY10 CHYLOS  1.984520 | GLYCA40 2.069320
HDL14 HDL 1937600 | CHY11 CHYLOS  1.085200 | GLYCA1 2.062040
HDL15 HOL 1.038280 | CHYlzZ, CHYLOS 1985880 | GLYC42 2.064760
HDL16 HDL 1.938960 | GLYCH 1.992680 | GLYCAY 2.067480
HDL17 HDL 1.939640. | GLYCZ 1994040 | GLYC44 2,070200
HDL18 HDL 1941000 | GLYG3 1,995400 | GLYCA5' 2.072620
HDL19 HDL 1941680 | GLYC4 1,996760 | GLYC46 2,075640
HDL20 HDL 1043040 | GLYCH 1898120 | Pratein
LDLY LDL, 1,947800 | GLYCS 1.898480
LDL2 LbL 1.948480 | GLYC? 2.000840
LDL3 bt 1,949160 | GLYCS 2.002200
LDL4 LbL 1.049840 | GLYCY 2.003660
LDLS DL 1650520 | GLYCHO 2,004920
LDL6 LDL 1.951200° | GLYC11 2,006280
LDL7 DL " 1.952560 | GLYG12 2.007640
LDLS LbL 1853920 | GLYC13 2.009000
LDLS LbL. 1955280 | GLYC14 2.010360
VLDL1 VDL 1.960040 | GLYC15 2,011720
VLDL2 VLDL 1,961400 | GLYC16 2.013080
VLDbL3 ViDL 1.962760° | GLYCA7 2.014440
vLDL4 VLDL 1964120 | GLYC18 2.015800
VLOLS VLDL 1965480 | GLYG19 2017160
VLDLE VEDL 1.966160 | GLYC20 2.018520
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DISTRIBUTION OF GlycA LEVELS IN RHEUMATOID ARTHRITIS

AND HEALTHY PATIENTS
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CHARACTERISTICS OF MESA SUBJECTS BY Glyc QUARTILE

| GlycA QUARTILE
] ) 3 4
GlycA 21.6 95,8 29.3 95.3
hsCRP {my/L) 13 2.7 3.8 7.6
SMOKING (%) 9 1 13 17
HYPERTENSION (%) 34 4] 47 55
DIABETES (%) 8.1 0.8 12.8 18.8
MetSyn (%) 20 31 39 55
LP-IRSCORE 35 4 b 57
FIG. 11
TNDEPENDENT ASSOCIATIONS OF INFLAMMATION MARKERS
| WITH CHD EVENTS IN MESA
N=5607 2 3 K] p
989 CHD EVENTS MODEL per 15D PARAM
BASE MODEL 235.4
hsCRP 239.1 1.07 1.8 s
FIBRINOGEN 238.5 1.15 54 0,02
Glych 244.9 1.21 104 0.001

COX MODELS ADJUSTED FOR AGE, SEX, ‘EIHNICITY, SMOKING, SBP, HYPERTENSION MEDICATION,

BMI, DIABETES, LDL-,

AND HDL-P

F16. 12

ASSOCIATIONS WITH ALL-CAUSE DEATH IN MESA
= ‘ N2 2
b %?zfxms MODEL ;ifuso PARAM P
BASE MODEL 338.0
T, LDL-C, LDL-P | ns
HDL-C 342.9 0.90 26 s
CRP 352.8 115 192 <0.000]
FIBRINOGEN 350.7 1.21 138 0.0002
HDL-P 3561 | 076 175 <0.0001
Glyeh 363.8 130 302 | <0.000]
HDL-P/Glych 378.7 0,68 38.6 <0.000]

COX MODELS ADJUSTED FOR AGE, SEX, ETHNICITY, SMOKING, SBP, HYPERTENSION MEDICATION,

BMI, AND DIABETES

HG

13
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CAROTID IMT BY QUINTILE OF LDL-P, HDL-P, AND GlycA

HLP D BlyAO LDL-P A
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FROM LINEARREGRESSION, MODELS ADJUSTED FOR AGE, SEX, ETHNICITY, SBP, HYPERTENSION

MEDICATION, DIABETES, BMI, AND SMOKING.

FIG. 15A

MESA, UNPUBLISHED DATA
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~ INSULIN RESISTANCE/DIABETES PREDICTION

. © D Q| oo e

LARGE | MEDIUM  SMALL IDL  LARGE | SMALL [ARGE | MED  SMALL

ViDL ViDL ViDL | oL | DL | DL HDL  HDL
>60NM 3560 29-35 2329 20523 18-20.5 9.4-14 §.2-94 7.3-82nmm
“ UNITS OF nmel/L > —  umol/l —=

AN \ s . v A . v A
VLDL PARTICLE LDL PARTICLE HDL PARTICLE
NUMBER (VLDL-P) NUMBER (LDL-P) NUMBER (HDL-P)
VLDL SIZE LDL SIZE \ / HDL SIZE
CHD MANAGEMENT

FIG. 16
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[

ALL CAUSE DEATH
RISK EVALUATION .
_. o 378 STGNAL
RISK PREDICTOR DATA
MODULE 47 362
CLINICAL DISEASE DATA
STATEMODULE 57 356
GlycA EVALUATION
FROCESSOR |5 APPucmmagsSzRoegAms
310 924
OPERATING /0 DEVICE
SYSTEM DRIVERS
352 358
MEMORY
314
; _
i
i
NN SRS ,
| NMRDATAOR |
| SIGNAL ACQUISITION |
| SYSTEM g

FIG. 19
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OBTAINING A
COMPOSITE SIGNAL
ENVELOPE OF NMR
SPECTRUM FROM A
FITTING REGION OF
A BIOSAMPLE,

400

DECONVOLVING THE
NMR COMPOSITE
ENVELOPE USING A
" DEFINED
DECONVOLUTION
MODEL HAVING
HDL, LDL AND
VLDl ZCHvLOS
COMPONENTS AND A
PLURALITY OF
CURVE FITTING
FUNCTIONS (CFF)
APPLIED TO A PEAK
REGION ASSOCIATED
WITH GlycA,
407

SUMMING A
DEFINED NUMBER OF
THE CFFS FOR THE
PEAK REGION
ASSOCIATED WITH
Glyeh,

415

APPLYING A
CONVERSION FACTOR
0 THE SUMMED
FUNCTIONS TO
GENERATE A
CALCULATED

MEASUREMENT OF |

Glych IN
CONCENTRATION
UNITS.

420

22129
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Glye, APPLYINGA
CONVERSION FACTOR
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IDENTIFYING WHETHER
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STATE OR THE NEED

FOR FURTHER
SCREENING BASED AT
LEAST IN PART ON THE

GlycA
MEASUREMENT,
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| CALCULATING HDL-P USING NMR MEASURING Glych IN AN TN
SUBCLASS CONCENTRATION VITRG BLOOD SAMPLE USING A
HEASUREMENTS | DEFINED PEAK REGION IN
| s PROTON NMR SPECTRA.
E'"W"““““mzﬁ:ﬁ:‘.ﬁ:’f.ﬁ’.’.’.ﬁiﬁ ,,,,,,,,, §_QQ
AT DL | ' ‘
USING NMRSUBCLASS | e +| DETERMINING WHETHER A
PARTICLE CONCENTRATIONS PN 141 INREASED 51
508 k U R * FOR CHD BASED AT LEAST.IN
PART, ON THE MEASURED
T Glych.
PROVIDING A PATIENT RISK 510
REPORT WITH THE GlycA ‘ .
VEASURENENT AND AN |
ASSOCATED RISK femsricmemceeem R ]
SUNIMARY. |
519
------------------------------------ FIG. 21A
S S L T
PLACING THE SAMPLE || ELECTRONICALLY MEASURING
IANNGR |1 Gy ORHDLP/Glych | GlgcAIN AN TN VITRO BLOOD
SPECTROMETER AND || . | PLE USING A DEFINED
"COLLECTING NMR | beverrcerrrrr e reeeeccerecsot | DECONVOLUTION PROTOCOLAND -
SPECTRA BEFORE THE ! A DEFINED PEAK REGION TN
[ MEASURING STEP, | | PROTON NMR SPECTRA.
517 B scsnsssssssion 515
""""""""""""""""" CLCUATING THEAD | | 7
RIS£§,§§{§§§§{\E;}” "1 DETERMINING WHETHER A
Bivh PATIENT IS AT INCREASED RISK
: FOR ALL CAUSE DEATH (ACD)
| 518 | BASED, AT LEAST IN-PART. ON THE
------------------- e HERCURED Glych AND AT LEAST
S — ONE OF (i) A MEASUREMENT OF
PROVIDING A RISK REPORT | | VALINE OR (i) A MEASUREMENT
WITH THE ACD OF HDLP,
CALCULATION AND AN
ASSOCIATED RISK %0
SUMMARY. ==
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;100
PATIENT e | PATIENT
1111 LOW HIGH | 1o18
T Mlﬁl =t
Gyd 1 QW ohyeh 7
INFLAMATION i LEL g
RISK
RISK [ ]
FIG. 220 00 ~ FIG, 228
PATIENT PATIENT 1101 | PATIENT/PERSON
ABNORMAL THFLAMMATION Glych Jr/f;\lms ‘MQIRESWS‘ 1070
ye ' . : - '
| 101 /1 = AT RISK MEDICAL
WINE o~ & | 101a| = X CONTRADICTED | FIG. 22E
M 7 — THERAPY  ———f— 101C
FI1G. 22€ - FIG. 22D
v
/[ THERAPY
THEﬁAPY » X
%{‘E . P —— i checeie o TARGET VALUE
}} f!OO
A | YalLl
i f\
U ACD \
FIG. 23A RISK =fr=msmmmnm=e N
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= TIME

FIG. 238
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PREDICTION OF ALL-CAUSE DEATH IN MESA (n=5712)*

PARARETER M?(I%EL o] PARNIETER ?AR?(N;E[ER ’
BASE MODEL COVARIMTES | 3307 | 0770 |
+ TC/HDLC 3355 | 0773 268 | 0.1
+ hsCRP 3469 | 0776 166 | <0.0001
+ VALINE 3485 | 0777 174 |<0.0001
+ Glych 3540 | 0778 239 | <0.0001
+ HDLP sary | o | 164 | <0.0001
+ HDL-P/Glych 3674 | 0782 348 | <0.000]
+ HDL-PsVALINE 3607 | 0780 284 | <0.0001
+HDLPSVALINE + Glych | 3849 | 0788 | HDL-PVALINE| -29.2 | <0.0001
| Glych 246 | <0.0001
SHDLPsVALINE+GlyA | 3885 | 0789 |  HDLP 156 | <0.0001
" ‘ VALINE | 169 | <0.0001
Glyc 244 | <0.0001
+ (HDL-PVALINE)/Glych | 382.2 | 0.786 476 | <0.0001

*PREDICTION OF ALL-CAUSE DEATH {n=346) FROM LOGISTIC REGRESSION ANALYSES (ADJUSTED) .

FIG. 24
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HAZARD RATIOS FOR ALL-CAUSE DEATH BY
QUINTILE OF (HDL-P+VALINE}/ GlycA

30
25 2.70
20
&
2
= 15 —
= 147 |
=10 iy 120
1.1 0
0.5
0.0 - I |
Ql 02 03 Q4 Q5
(HDL-PVALINE)/Glych |
“HAZARD RATIOS FOR ALL-CAUSE DEATH (n=346) ARE FROM COX PROPORTIONAL HAZARDS
REGRESSION ANALYSES ADJUSTED FOR AGE, GENDER, AND SMOKING.
FIG, 25A
ALL-CAUSE DEATH BY QUARTILE OF GlycA
AND HDL-PVALINE IN MESA “
14.1
15+
N | — [roal e
ADJUSTED ‘ %1
DEATH 79
RATE (%) 77

Z 54 02
Y 4.5

a3
‘ Q1 a2 GlyeA 03 04

“DEATH RATE (%) DURING 7-YEAR FOLLOW-UP, ADJUSTED FOR AGE, GENDER, AND SMOKING
FIG. 258
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Fig. 26B
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Fig. 26C

The diluent can
_comprise
CaEDTA
(calelum
elliylénediamine
tetrancetic acid),
703

"4“'3

o

The saniple can
be-a blood
plasma or setum |
sample with a
1 dilution by
the dilusnt.

SSUUUUVRI, A

1 The specimen is

| rejected if CaBDTA

height > 140 for any
acquired spectrum
(indicating citrale
peak disruption).

719

el e e v e i e
I
i

V..
The CaEDTA lochtion 15
determined at
approximately 22258 £ 398

data points
721
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Electronically
obtain NMR
signal data of an

" i vitro
blosample with
d defined-addéd

diluent.
702

:

Electronically
evaluate whether-
skew, height,
linigwidth; and
frequency of a
reference peak
associated with the
difuent and/or other
NMKR spectra are
within defined
ranges or values,
710

700

Obtain FIDs, typically 10
:scans with: § FIDs of 2
seans each, 90 degree
PW, 5-10 microseconds,
726
A

H
E—
t

P

Multiply eéach FID with ashifted
Gaussian funétion prior to Fourier
i transformation with zero-filling to
generate frequency-domain GM'

i 4
Determinea
valing region in
a NMR
spectrum
associated with
the biesample,
725

%

Deconvolve the
‘valine region of
the NMR,
spectrum of the
sample with the’
added diluent,
7504

!

Calculate NMR~-
derived valine
value,
T50c

{Gaussian Multiplication
‘apodization) spectrum foreach FID
(of 16, 384 data points) to improve
resolutiot of spectriin,
q2T.
£

A

Linearly interpolate all components
Tor the mode! and spectrum that
will be analyzed
728

|
!

¥...

The center of the Valite fitting,
region is determined by
characterizing valing resonance
betweeti 0.9 and 1.0 ppm as two
doublets and identifying center
peaks by sliding three valing
conponents & 15 data points).
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