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egg white; Introduction and objectives: It was urgent to explain the role of egg yolk allergen sensitization
egg yolk; to the egg allergic population and we would evaluate the diagnostic value of allergen compo-
specific IgE; nents in whole eggs, including egg white and egg yolk.

component resolved Materials and methods: Firstly, we collected 99 positive and 21 negative sera against egg
diagnostic; allergy. Then we used modified enzyme linked immunosorbent assay (ELISA) to survey specific
area under curve IgE (sIgE) to all-proven and single component in eggs, Ovomucoid (Gal d 1), Ovalbumin (Gal d 2),

Ovotransferrin (Gal d 3), Lysozyme C (Gal d 4), Serum Albumin (Gal d 5), and YGP42(Gal d 6) in
allergic and non-allergic populations. Last but not least, we studied the sIgE reactivities to egg
allergen components by receiver operating characteristic (ROC) analysis.

Results: Among egg-allergic individuals, nearly 10% were sensitized to five of six egg allergen
components, and the cross-reaction frequency between two egg yolk allergens with Gal d 1
was about 30% in the groups diagnosed with egg allergy or non-allergy. The best compo-
nent-combination diagnosis in egg allergy of Gal d 1+ Gal d 6 demonstrated the largest area
under curve (AUC) of 0.994.

Conclusions: Our results suggested that there were individual differences in allergenicity of
different egg allergen components, especially in the samples negative to egg allergy diagnosed
but sensitive to egg yolk components. It was indicated that component resolved diagnosis of
egg yolk improved the value for egg allergy management indispensably.
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Introduction

More than 1 billion people worldwide suffer from allergic dis-
eases, with the prevalence set to reach up to 4 billion peo-
ple in the 2050s.' Hen’s egg allergy (HEA) is the second most
common food allergy, and affects up to 9% of babies while
other major food allergies include peanut (3%) and sesame
(0.8%).%* Food allergy directly affects the quality of life of
patients and their families and increases children’s vulnera-
bility to society ostracism.* While allergies occurs, patients
tend to quickly manifest nausea, abdominal pain, mild urti-
caria and/or vomiting, more severe hypotension, cardiovas-
cular collagenase, respiratory distress, and/or death.?>

While hen’s eggs are a versatile ingredient for use in
many foods and a variety of manufactured products, it may
be hard to avoid eggs.® In general, clinical methods used to
diagnose food allergy are skin prick test (SPT) and detec-
tion of food-specific immunoglobulin E levels in patients.
However, the use of raw extracts of allergens, a mixture of
allergic and non-allergic ingredients, reduce the reliability of
these tests.” Patient and environmental factors will substan-
tially influence the interpretation of IgE sensitization test
results.? In order to improve diagnostic accuracy, component
resolved diagnosis (CRD) has been introduced into routine
clinical practice.”’® Recently, some clinical cohort studies
have suggested that egg allergen CRD may be useful." ™

Egg allergens are concentrated in egg yolk and egg
white. Egg white allergens, ovomucoid (OVM; Gal d 1,
approximately 11%), ovalbumin (OVA; Gal d 2, approxi-
mately 54%), ovotransferrin (Gal d 3, approximately 12%),
and lysozyme (Gal d 4, approximately 3%) have been iden-
tified as the major allergens causing egg allergy."> However,
according to the results of the oral food challenge (OFC),
9.1% of the children with egg allergy also showed a posi-
tive reaction to the heated yolk lightly contained with egg
white.”® In fact, egg yolk allergy (EYA) has been gaining
more and more attention. In a recent study, the diagnosis
of egg yolk allergy in children clearly confirmed the aller-
gens. Serum albumin (Gal d 5) and YGP42 (Gal d 6) were
the main allergens in egg yolk."”'® Recent studies have con-
firmed that children diagnosed with egg allergy had sensiti-
zation to egg yolk."?' Furthermore, the fine differentiation
of egg allergy, its yolk resistance, and its egg yolk reactive
with slight egg white contamination can be used to predict
the natural course of egg allergy in early childhood.'

Above all, there is little information about the egg yolk
allergen components in egg allergy. Precise diagnosis of
yolk and white allergies is crucial for even better regula-
tion of egg allergies and avoidance of uncalled-for dietary
restrictions. In this research, we carried out the analysis of
the diagnostic value of the whole egg components in egg
allergy. More importantly, we discovered that component
resolved diagnostics of egg yolk would improve the diag-
nostic value of egg allergy.

Materials and Methods
Patients and serum

The diagnosis of egg allergy mediated by IgE is based on
credible clinical cases, including egg intake, severe or

acute reactions, and increased specific IgE levels (egg-
slgE > 0.35 kUA/L) detected by the Immuno CAP System
(Thermo Fisher Scientific, Sweden).The serum sam-
ples we collected were from Tianjin Children’s Hospital
and Academy of Traditional Chinese Medicine Affiliated
Hospital, including 21 non-atopic controls and 99 allergic
individuals.

SIgE antibodies-detection against whole egg
allergen components

We employed a modified indirect enzyme-linked immu-
nosorbent assay (Indirect-ELISA) for sIgE antibodies-
detection against whole egg allergens. Briefly, Gal d 6 was
prepared and preserved in our own laboratory and the
others were obtained from Sigma-Aldrich Co. In the first
place, 50 pg/ml of each component was prepared and dis-
solved in 0.05 M carbonate buffer (pH 9.6). Next, every
well was coated with 125 pl protein at room temperature
for 4 h and then at 4 °C for 16 h. On the following day, the
wells were washed with Phosphate-buffered saline tween
(PBST) containing 0.05% (v/v) Tween 20 on ELX50TM,
Automatic Washing Machine(Bio Tek, USA), which was used
for each step of cleaning. The plates were blocked with
200 pl PBST composed of 2% polyvinyl alcohol (PVA) and
0.05% glycine overnight at 4 °C. In addition, 100 pl serum
diluted 1:10 in PBST was added to the microtiter plate.
After incubation for 2 h at 37 °C, the ELISA plates were
washed three times. Following 1 h incubation at 37 °C,
HRP-labelled anti-human IgE antibodies (diluted 1:1000
in PBST; Sigma-Aldrich, USA) were added to every well.
They were then washed five times with PBST, with 3, 5|
5, 5' - tetramethylbenzidine. TMB chromogenic substrate.
Finally, we tested the signal values at 450 nm (OD450)
using Synergy2 Multimode Microplate Reader (Bio Tek, VT,
USA). According to the indirect ELISA method established
by us, the serum samples of healthy people were used as
the control. Origin 7.0 statistical software was used to cal-
culate the mean value and standard deviation of sample
absorbance at 450 nm.

Because the specific IgE cut-off values for each aller-
gen are different,?> we have determined the cut-off values
of Gal d 1, Gal d 2, Gal d 3, Gal d 4, Gal d 5, and Gal
d 6, respectively, by adding 2 SD to the average optical
density value of 21 healthy individuals controls. The absor-
bance at 450 nm was read as the sIgE level for each yolk
component.

Statistical analysis

All statistical analyses were performed using GraphPad
Prism Version6.0 Software. Wilcoxon matched-pairs test or
Mann-Whitney test was performed to compare two groups.
Two-tailed

P-values were reported with the significance level
set at 0.05. P < 0.05 was considered statistically sig-
nificant. To assess test performances, ROC analyses
were performed on single component and combinant
components.
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Figure 1 Comparison of serum sIgE antibodies against whole egg allergen components.
Results

SIgE antibodies-detection against whole egg
allergen components

Egg white allergy (EWA) and egg yolk allergy (EYA) are
both part of human egg allergy (HEA). There was a signifi-
cant difference in sIgE level of diverse single component in
each group (Figure 1). Compared with the non-EWA group,
the average sIgE antibodies level in EWA group was sig-
nificantly higher against Gal d 1 (OD450 0.665 vs. 0.201),
Gal d 2 (OD450 0.370 vs. 0.220), Gal d 3 (OD450 0.339 vs.
0.177), and Gal d 4 (OD450 0.262 vs. 0.197).We used the
lowest average OD value of 21 cases as the negative value
and P/N greater than or equal to 2.1 as the positive value
for re-grouping. SIgE antibodies level in EYA group was
remarkably higher than that in the control group against
Gal d 5 (OD450 0.541vs. 0.226), Gal d 6 (OD450 0.469 vs.
0.263).

Outlines of sIgE antibodies against egg allergen
components in allergic group

Table 1 presents the proportions of egg white and egg yolk
allergen components against sIgE antibodies respectively.
Figure 2 shows that 79% (78/99) had measurable slgE to Gal
d 1; 68% (67/99) had measurable sIgE to Gal d 2; 58% (57/99)
had measurable sIgE to Gal d 3; 44% (44/99) had measur-
able sIgk to Gal d 4; 38% (46/120) had measurable sIgE
to Gal d 5; 42% (50/120) had measurable sIgE to Gal d 6.
Among the components of egg yolk allergen and egg white
allergen, we sorted out their cross-proportion frequencies.
The highest cross-reaction rate of Gal d 5 and Gal d 6 were
with Gal d 1, respectively 33% and 36%. Between the two
egg yolk allergen components, the cross proportion was
18% (Table 1).

Table 1 Cross proportions of egg yolk allergy with egg
white allergy.

Gald1 Gald2 Gald3 Gald4 Gald5 Galdé6

Gald5 33% 28%  22% 1% 100 % 18 %
Gald5 36% 33% 25 % 15 % 18%  100%

Frequencies of the number of allergens in the
sensitized population

The frequency distribution of six major allergen compo-
nents in the whole egg in sensitized population has been
measured in Figure 3. There were mostly egg allergic
patients sensitized to more multiple components than to a
single component. Most patients (28.32%) were sensitive to
four of six tested egg proteins; 9.7% of patients were sen-
sitized to five of six egg allergen components. Diagnostic
values of single egg white allergen component in EWA.

The diagnostic performance of IgE activity to every egg
white component was analyzed by ROC. We compared the
area under the curve (AUC) of different egg white allergen
components. SIgE sensitized to Gal d 1 had the largest AUC
and thus put on display the best diagnostic values in distin-
guishing the EWA from non-EWA groups. Additionally, we
had comparable AUC values of the sIgE to whole egg white
allergen components, ranging from 0.76 to 0.977 (Figure 4).

Diagnostic values of combinant components
of egg components

We selected Gal d 1 as the highest diagnostic value of the
egg white allergens as part of the combinant diagnosis.
Then we used ROC curve analysis to assess and compare
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Figure 4

the diagnostic value of sIgE response to Gal d 1 with one or
two egg yolk allergen components. The results suggested
the AUC of combinant components was bigger than single
Gal d 1, the highest diagnostic value of the egg white aller-
gens. The combinant components Gald 1 + Gald 6 had the
highest AUC of 0.994 among all combinations. (Figure 5).

Discussion

Eggs have been identified as representing the lowest-cost
source of nutrients.?? Egg proteins are distributed evenly
between egg white and egg yolk, while lipids, vitamins,
and minerals are essentially concentrated in egg yolk.?
Nutrition and health problems are emerging as egg con-
sumption is increasing. Therefore, much more accurate
diagnosis is urgently needed.
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ROC analysis of sIgE response to egg white allergen components.
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Figure 5 ROC analysis of sIgE response to combined Gal d 1 with egg yolk allergen components.

The food challenge test, the gold standard, is often dif-
ficult to implement in a clinical test, due to unpredictable
and severe side reactions. The development of allergen
raw materials in allergen diagnosis is undergoing a transi-
tion from raw extracts to single components, used in CRD
to avoid adverse reactions and unnecessary expenses.
Moreover, CRD can predict the severity of disease pro-
gression and find cross-reactions of different components,
which is of great significance in the diagnosis and treat-
ment of allergies.”'>2526

Now component resolved diagnostic technologies have
recently been introduced into egg white allergen sensitized
to sIgE, and Gal d 1 has been proved to be the major aller-
gen, which is in line with our research, using the AUC from
ROC curve analysis. However, there was still a margin in
sensitization to egg yolk allergen components: especially if
the patient is allergic to only one egg allergen, the patient
may not have obvious clinical symptoms. As sensitization
to multiple egg allergens, this was more likely to persist.?”
In our research, nearly 10% of the specimens sensitized to
five proteins, and the cross-reaction frequency between
two egg yolk allergens and Gal d 1 was about 30%. The
sensitization mechanisms of Gal d 5 and Gal d 6 have been
clearly characterized in individuals with egg allergy. From
the diagnostic effect of sIgE response to single component,
we found that Gal d 1 had the highest diagnostic value
for egg allergy. We knew that the detection of the com-
binant component was beneficial to improve the clinical
diagnostic accuracy, so we used ROC analyses to evaluate
the performance of the sIgE response of Gal d1 in combina-
tion with a single or two egg yolk allergens. All the results
showed that the major allergen of egg yolk was Gal d 6,
not Gal d 5. Gal d 6 could remain stable after cooking or
other heat treatment and it resists the digestion of prote-
ase like Gal d 1. Specifically, we found that the combinant
component of Gal d 1 with Gal d 6 had the highest diagnos-
tic accuracy.

The limitations of the study were that we did not con-
duct a SPT on the detected egg yolk allergy samples to ver-
ify it. In fact, the evidence of the following study can be
obtained by pricking the raw extract of cooked egg yolk
and raw egg yolk and one-component protein respectively.
SPT and sIgE level detection strengthen the diagnostic
value of egg allergy.? In particular, these results are of sig-
nificance for the study of the persistence and the elimina-
tion of egg allergy.

There is more increasing evidence that egg allergy is
not solely an egg-white allergy but that it also contains
egg yolk allergy. Egg yolk allergen component resolve diag-
nosed, and sIgE response to combinations of egg allergen
components has not been to be turned back. As far as we
know, our study is the first to reveal a clinical experiment
for egg yolk allergy in patients who reacted to whole hen’s
egg from Tianjin, China. Subsequently, our team will ana-
lyze and refine egg white allergen with egg yolk allergen
diagnosis from resolving antigen epitopes.
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Supporting Information Table S

Clinical characteristics of the study subjects

Subject Subject Age (years)/  CAP to egg ELISA to egg components (OD450)
Gl no. G;\';g‘;r (kUa/L) Gald1  Gald2 Gald3 Gald4 Gald5 Galdé
EWA 1 0.5/F 1.20 0.304 0.526 0.519 0.213 0.318 0.611
2 2.0/F 0.85 0.509 0.447 0.430 0.225 0.412 0.148
3 12.0/F 38.00 0.434 0.696 0.361 0.222 0.220 0.469
4 1.0/M 0.73 0.298 0.530 0.354 0.270 0.235 0.559
5 5.0/M 0.97 0.271 0.386 0.345 0.289 0.253 0.505
6 0.4/F 13.52 0.330 0.407 0.354 0.413 0.314 0.460
7 1.0/F 3.63 0.391 0.227 0.358 0.236 0.277 0.439
8 1.2/F 26.14 0.656 0.451 0.395 0.218 0.342 0.351
9 2.0/F 2.50 0.507 0.556 0.541 0.278 0.318 0.380
10 7.0/M 2.20 0.849 0.449 0.373 0.246 0.269 0.269
11 2.0/M 2.58 0.723 0.398 0.359 0.319 0.236 0.320
12 0.5/M 4.70 0.497 0.409 0.369 0.323 0.271 0.317
13 1.8/F 2.50 0.452 0.498 0.370 0.349 0.256 0.542
14 10.0/M 2.88 0.550 0.890 0.317 0.324 0.123 0.655
15 2.0/F 9.00 0.652 0.579 0.319 0.252 0.277 0.460
16 7.0/M 1.40 1.094 0.544 0.403 0.153 0.193 0.451
17 1.0/M 35.00 0.931 0.732 0.524 0.405 0.260 0.449
18 1.2/F 0.78 0.839 0.495 0.407 0.329 0.182 0.478
19 0.3/M 1.22 0.726 0.345 0.355 0.464 0.274 0.183
20 0.8/F 1.40 0.724 0.389 0.371 0.292 0.238 0.135
21 0.9/F 3.70 0.387 0.375 0.313 0.353 0.229 0.651
22 3.1/F 1.20 1.149 0.468 0.424 0.469 0.221 0.553
23 3.1/F 1.10 0.911 0.325 0.382 0.481 0.124 0.217
24 2.3/M 0.55 0.868 0.391 0.366 0.354 0.365 0.190
25 23.0/M 1.71 0.729 0.562 0.546 0.267 0.173 0.115
26 14.0/M 23.40 0.260 0.554 0.419 0.163 0.236 0.119
27 4.0/M 0.97 0.532 0.416 0.517 0.257 0.279 0.715
28 5.0/F 12.08 0.286 0.231 0.385 0.174 0.359 0.690
29 2.0/F 6.00 0.550 0.374 0.356 0.364 0.193 0.113
30 2.3/F 2.30 0.745 0.253 0.298 0.231 0.241 0.148
31 6.4/F 3.70 0.808 0.285 0.400 0.117 0.281 0.456
32 0.8/M 3.63 0.519 0.314 0.653 0.241 0.327 0.241
33 1.2/F 12.50 0.311 0.523 0.498 0.155 0.216 0.163
34 12.0/F 1.27 0.962 0.328 0.450 0.182 0.202 0.256
35 2.2/F 6.54 0.977 0.462 0.469 0.248 0.255 0.247
36 1.8/F 9.40 0.342 0.443 0.527 0.256 0.261 0.138
37 2.3/M 12.10 0.669 0.278 0.511 0.368 0.329 0.197
38 3.0/M 17.18 0.388 0.529 0.487 0.274 0.269 0.262
39 3.1/F 2.63 0.313 0.317 0.423 0.256 0.334 0.141
40 0.3/M 3.10 0.489 0.306 0.841 0.419 0.461 0.162
M 2.8/M 2.94 0.820 0.390 0.571 0.269 0.346 0.196
42 2.0/F 7.00 0.302 0.236 0.553 0.167 0.312 0.143
43 1.0/F 15.60 0.780 0.349 0.556 0.225 0.280 0.199
44 1.9/M 12.08 0.764 0.454 0.507 0.286 0.288 0.229
45 2.0/F 2.48 1.221 0.519 0.742 0.235 0.329 0.115
46 12.0/M 2.68 0.753 0.218 0.776 0.268 0.331 0.217
47 7.0/M 23.15 0.453 0.344 0.467 0.440 1.172 0.143
48 5.0/F 55.62 1.192 0.425 0.258 0.217 1.055 0.198
49 3.0/F 11.21 0.636 0.296 0.143 0.194 0.983 0.172
50 3.0/F 14.45 0.560 0.433 0.110 0.259 0.438 0.245
51 3.0/M 1.20 0.679 0.304 0.108 0.334 1.001 0.159
52 2.0/M 9.55 0.922 0.362 0.199 0.284 0.866 0.134
53 4.0/F 10.07 0.879 0.386 0.308 0.214 0.423 0.141
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Clinical characteristics of the study subjects (continued)

Subject Subject Age(years)/ CAP to egg ELISA to egg components (OD450)

CiEL i, GI:’/“F’;*r Ry Gald 1 Gald2 Gald3 Gald4 Gald5 Galdé
54 4.0/F 14.45 1.058 0.296 0.409 0.188 1.138 0.154
55 5.0/M 5.50 0.401 0.266 0.225 0.197 1.186 0.114
56 1.0/F 64.63 0.403 0.217 0.217 0.208 1.077 0.494
57 1.3/F 6.70 0.306 0.386 0.178 0.250 1.063 0.511
58 1.2/M 15.60 0.483 0.389 0.229 0.191 0.738 0.501
59 4.0/M 27.60 0.557 0.389 0.223 0.221 0.364 0.377
60 1.0/F 19.03 0.406 0.389 0.182 0.235 0.348 0.354
61 3.0/F 2.20 0.930 0.390 0.179 0.228 0.378 0.403
62 0.7/F 1.27 0.588 0.441 0.373 0.244 0.239 0.392
63 15.0/F 73.11 0.277 0.404 0.391 0.163 0.430 0.332
64 22.0/F 10.87 0.284 0.306 0.221 0.153 0.334 0.449
65 9.0/F 3.30 0.589 0.453 0.209 0.226 0.312 0.509
66 2.0/M 2.60 0.586 0.359 0.159 0.163 0.516 0.494
67 0.5/M 1.93 0.640 0.309 0.188 0.225 0.251 0.492
68 1.0/M 1.27 0.712 0.391 0.393 0.195 0.315 0.501
69 0.8/M 5.30 0.781 0.254 0.475 0.192 0.764 0.601
70 42.0/F 31.00 0.874 0.362 0.249 0.206 0.325 0.637
71 3.0/M 42.11 0.974 0.224 0.228 0.162 0.673 0.616
72 1.0/F 2.60 0.915 0.347 0.235 0.171 0.759 0.640
73 3.0/M 6.00 1.174 0.270 0.194 0.175 1.083 0.567
74 2.0/M 23.40 0.722 0.309 0.228 0.151 0.297 0.263
75 3.0/F 3.86 0.986 0.387 0.258 0.175 0.238 0.240
76 2.3/F 2.88 0.639 0.350 0.581 0.166 0.390 0.272
77 5.0/M 3.10 0.651 0.552 0.319 0.174 0.526 0.238
78 5.0/M 22.50 0.774 0.185 0.237 0.196 0.285 0.248
79 1.0/M 15.80 1.371 0.189 0.353 0.196 0.285 0.244
80 5.0/F 71.00 1.334 0.287 0.209 0.163 0.344 0.263
81 0.1/F 7.27 0.902 0.345 0.232 0.178 0.314 0.258
82 25.0/M 6.50 0.480 0.309 0.285 0.200 0.235 0.233
83 2.0/M 13.90 1.075 0.292 0.352 0.299 0.147 0.225
84 0.2/F 10.87 0.823 0.272 0.207 0.377 0.213 0.244
85 1.0/F 14.00 0.798 0.260 0.212 0.330 0.148 0.236
86 1.8/M 15.60 0.997 0.257 0.219 0.309 0.174 0.253
87 3.0/M 8.00 0.715 0.188 0.243 0.339 0.210 0.261
88 3.0/F 7.11 1.093 0.392 0.204 0.387 0.116 0.256
89 2.0/F 11.40 1.161 0.400 0.296 0.243 0.125 0.273
90 1.0/M 5.10 0.691 0.223 0.186 0.278 0.183 0.253
91 15.0/M 17.60 0.767 0.228 0.193 0.269 0.123 0.249
92 7.0/F 17.40 0.594 0.258 0.184 0.321 0.160 0.249
93 5.0/F 13.22 0.474 0.239 0.170 0.261 0.178 0.216
94 14.0/M 0.83 0.423 0.241 0.206 0.388 0.118 0.215
95 3.0/F 43.40 0.733 0.193 0.205 0.313 0.154 0.215
96 3.5/F 12.08 0.730 0.326 0.204 0.353 0.168 0.235
97 0.2/F 3.41 0.835 0.254 0.125 0.306 0.142 0.217
98 1.0/M 0.37 0.342 0.269 0.087 0.421 0.213 0.417
99 10.0/M 0.82 0.371 0.186 0.089 0.339 0.193 0.329

Non-EWA

100 1.0/M <0.35 0.333 0.198 0.324 0.193 0.300 0.259
101 2.3/F <0.35 0.120 0.223 0.220 0.206 0.304 0.142
102 0.5/F <0.35 0.164 0.154 0.147 0.225 1.195 0.272
103 1.8/M <0.35 0.234 0.204 0.191 0.165 1.273 0.447
104 2.0/M <0.35 0.182 0.237 0.155 0.204 0.400 0.206
105 5.0/F <0.35 0.249 0.230 0.185 0.191 0.314 0.468
106 1.0/F <0.35 0.349 0.252 0.214 0.248 0.516 0.139
107 9.0/F <0.35 0.280 0.213 0.221 0.197 1.329 0.366
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Clinical characteristics of the study subjects

Subject Subject Age(years)/ CAP to egg ELISA to egg components (OD450)

CmELp 112 G;?‘F")er (vt Gald 1 Gald2 Gald3 Gald4 Gald5 Galdé
108 24.0/M <0.35 0.268 0.205 0.211 0.179 0.328 0.363
109 1.0/M <0.35 0.290 0.266 0.135 0.253 0.217 0.204
110 0.5/M <0.35 0.241 0.258 0.195 0.204 0.474 0.384
111 2.0/F <0.35 0.342 0.267 0.168 0.199 0.483 0.404
112 2.0/M <0.35 0.156 0.161 0.221 0.184 0.232 0.219
13 1.0/M <0.35 0.152 0.372 0.244 0.159 0.251 0.167
114 29.0/F <0.35 0.133 0.189 0.198 0.202 0.134 0.254
115 7.0/F <0.35 0.138 0.224 0.219 0.159 0.185 0.295
116 1.0/F <0.35 0.105 0.176 0.079 0.252 0.240 0.309
117 2.0/F <0.35 0.104 0.144 0.055 0.149 0.273 0.125
118 19.0/F <0.35 0.222 0.185 0.105 0.235 0.242 0.200
119 3.0/M <0.35 0.114 0.217 0.103 0.141 0.179 0.269

120 1.5/M <0.35 0.173 0.241 0.129 0.205 0.163 0.289
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