Supplemental Table 1: Characteristics of glucagon assay

Dilution Linearity

Spike Recovery

A Gceg % N Gceg %
Sample Dilution pmol/L  Recovery Sample Dilution pmol/lL  Recovery
1 Direct 38.22 Pool 1 Expected 46.71
1/2dil. 19.89 104% Measured  44.17 95%
1Adil. 11.46 119%
2 Direct 53.99 Pool 2 Expected 51.80
1/2dil. 19.73 93% Measured  50.45 97%
1/4dil.  13.53 100%
3 Direct 39.11 Pool 3 Expected 51.45
1/2dil. 21.02 107% Measured  44.93 87%
14dil.  11.13 113%
4 Direct 33.85 Pool4 Expected 50.02
1/2dil. 23.70 120% Measured  49.31 99%
1/4dil. 1411 115%
Pool5 Expected 50.02
Measured  54.63 109%
Cross Reactivity
% Cross % Cross
Cross-Reactant Conc. Reactivity Cross-Reactant Conc. Reactivity
GRPP 5 ng/ml nd GLP-2 5 ng/ml nd
A5: OXM (1-17)/
(Glucagon 1-17) 5 ng/ml nd MPGF-1 5 ng/ml nd
AT7: OXM (19-29)
/ (Glucagon 19- 5 ng/ml nd Insulin 5 ng/ml nd
29)
A9: OXM (23-37) 5 ng/ml nd C-peptide 5 ng/ml nd
Al: OXM (1-37),
Ansh stk sol. 5 ng/ml nd
Glucagon (19-29) 5 ng/ml nd ProG-null mouse 0 ng/ml nd
Bachem plasma, sample 1
Glicentin 5 ng/ml nd ProG-null mouse ., ng/ml nd
plasma, sample 2
B3: GLP-1 (9-36-
NH2) 5 ng/ml nd
GLP-1 (1-36) 5 ng/ml nd




Supplemental Table 2: Characteristics of GLP-1 assay

Dilution Linearity

- 0) - [0)
Sample Dilution Gnl;glll_ Rec:\)/ery Sample Dilution F()Snl;gnl_ Recg?/ery
1 Direct 18.42 6 Direct 22.52
1/2dil. 7.36 80% 1/2dil. 10.06 89%
1/4 dil. 4.01 109% 1/4 dil. 4.84 96%
1/8 dil. 1.33 66% 1/8 dil. 2.00 83%
2 Direct 35.96 7 Direct 20.63
1/2dil. 16.08 89% 1/2dil. 8.99 87%
1/4 dil. 7.37 92% 1/4 dil. 4.17 93%
1/8 dil. 3.68 100% 1/8 dil. 1.57 75%
3 Direct 36.23 8 Direct 19.71
1/2dil. 15.27 84% 1/2dil. 8.68 88%
1/4 dil. 7.37 97% 1/4 dil. 3.89 90%
1/8 dil. 3.65 99% 1/8 dil. 1.08 56%
4 Direct 18.88 9 Direct 33.19
1/2dil. 8.35 88% 1/2dil. 14.51 87%
1/4 dil. 4.37 105% 1/4 dil. 6.97 96%
1/8 dil. 131 60% 1/8 dil. 3.33 95%
5 Direct 25.16 10 Direct 19.21
1/2dil. 11.28 90% 1/2dil. 8.72 91%
1/4 dil. 5.85 103% 1/4 dil. 3.80 87%
1/8 dil. 2.61 89% 1/8 dil. 0.72 38%
Spike Recovery \ \ Cross Reactivity
Sample EHI;; “1_ RecZ?/e ry Cross-Reactant Expected :fac(::tir\(/)ist;
Pool 1  Expected 22.73 MPGF-2 0.194 ng/ml nd
Measured 20.88 92% 0.39 ng/ml nd
0.781 ng/ml nd
Pool 2  Expected 29.55 1.562 ng/ml nd
Measured 27.01 91% 3.125 ng/ml nd
6.25 ng/ml nd
Pool 3  Expected 25.82 12.5 ng/ml 8%
Measured 24.20 94% 25 ng/ml 34%
50 ng/ml 159%
OXM 10 ng/ml nd
Glucagon 10 ng/ml nd
Glicentin 10 ng/ml nd
GLP-2 10 ng/ml nd
Insulin 10 ng/ml nd




Supplemental Table 3: Baseline values in nondiabetic subjects

Drug Treatment Time p values
*
Sitagliptin Placebo Ex-9 Saline Argl Arg2 Drug Trt Time ';'rirr;e
Insulin 108.3 108.1 111.2 105.3 113.4 103.3
pmol/L (95.3-123.2)  (95.1-122.9) (97.9-126.4) (92.6-119.7)  (99.7-128.9)  (90.9-117.4) 0.939 00457 0001 0012
C-Peptide 456.2 416.3 448.9 422.9 450.1 422.0
pmol/L  (384.0-542.1) (350.3-494.5) (377.9-533.4) (356.0-502.5) (378.8-534.7) (355.1-501.3) 0.0036 00533 00372 ns
Glucagon 15.1 14.3 14.5 15.0 14.3 15.1
pmol/L (13.1-17.4) (12.4-16.5) (12.5-16.7) (13.0-17.2) (12.4-16.5) (13.1-17.4) 0422 06117 04452 0.005
GLP-1 3.6 3.8 3.6 3.7 3.8 3.5
omollL  (255.1) (2.6-5.4) (2.5-5.2) (2.6-5.4) (2.6-5.5) 25-51) 09932 07485 05386  ns
Pairwise comparisons of trt*time interaction
Ex-9 Saline
Argl Arg2 Argl Arg2
Insulin 100.3 123.3 128.2 * 86.57 1
pmol/L (85.7-117.4)  (105.3-144.4) (109.5-150.0) (73.9-101.3)
Glucagon 17.0 12.3 12.1 185+ %
pmol/L (13.7-21.0) (10.1-14.9) (10.0-14.7) (15.0-22.8)

Data are reported as LS mean + 95% CI. Main effect p values are from type 3 tests of fixed effects. Pairwise post-hoc comparisons are reported with

p from Tukey-Kramer poc-hoc test for multiple comparisons. *p < 0.05 between Ex-9/Argl and Saline/Argl; T p < 0.05 between Ex-9/Arg2 and

Saline/Arg2; I p < 0.05 between Saline/Argl and Saline/Arg 2; ns, not significant.




Supplemental Table 4: Pairwise comparisons of C-Parg

C-Parg Sitagliptin Placebo
(pmol/L) Ex-9 Saline Ex-9 Saline
Nondiabetic 320.1 318.7 280.0 3714 *

subjects (263.9-388.3) (262.7-386.6) (230.8-339.7) (306.2-450.6)

Diabetic 243.4 3194 7 251.2 2492 1
subjects (185.4-319.4) (243.4-419.3) (191.5-329.7) (189.5-327.8)

Pairwise post-hoc comparisons are reported with p from Tukey-Kramer poc-hoc test for multiple comparisons. * p = 0.0006 between placebo/Ex-9

and placebo/saline; § p = 0.0095 between sitagliptin/Ex-9 and sitagliptin/saline; 1 p =0.0215 between placebo/saline and sitagliptin/saline.



Supplemental Table 5: Baseline values in diabetic subjects

Drug Treatment Time p values
*
Sitagliptin Placebo Ex-9 Saline Argl Arg2 Drug Trt Time ';'rirr;e
Insulin 139.4 135.3 135.6 139.1 137.9 136.8

omollL  (117.2-165.7) (113.8-160.9) (114.0-161.2) (117.0-1654) (116.0-164.0) (115.0-1626) °-228 04123 07888  ns

C-Peptide 661.4 576.2 598.8 636.6 617.6 617.3

omollL  (506.3-864.3) (441.0-753.0) (458.2-782.3) (487.3-831.9) (472.6-807.0) (472.4-8065) 00001 0.0063 ~0.9798  ns

Glucagon 15.8 17.6 17.3 16.1 17.0 16.4
omol/. (13.622.7)  (123204)  (135-224)  (12.420.7)  (131-21.9)  (12.7021.2) 00991 02198 06193 s
GLP-1 5.0 6.3 5.4 5.8 5.6 5.6

omollL  (3.7-6.7) (4.7-8.4) (4.0-7.3) (4.3-7.7) (4.2-7.5) (a.2-75 0044 04063 08127 s

Data are reported as LS mean + 95% CI. Main effect p values are from type 3 tests of fixed effects. ns, not significant.




Supplemental Table 6: Secondary analysis of baseline characteristics, comparing nondiabetic to diabetic subjects.

Group Drug Treatment Time p values
*
ND T2DM Sita Placebo Ex-9 Saline Argl Arg?2 Group Drug Trt Time 'ITirr;e
Insulin 108.2 140.8 124.4 1225 124.6 122.3 126.8 120.1
mol/L (94.6- (119.6- (111.8- (109.9- (111.9- (109.8- (113.9- (107.9- 0.015 0.454 0.366 0.012  0.009
P 123.8) 165.7) 138.5) 136.4) 138.8) 136.1) 141.3) 133.8)
C-peptide 435.8 617.4 548.1 490.8 520.7 516.7 527.1 510.5
mol/L (360.8- (491.5- (472.0- (422.7- (448.3- (445.0- (453.9- (439.6- 0.022 <0.0001 0.722 0.132 ns
P 526.2) 775.7) 636.6) 569.9) 604.6) 600.0) 612.0) 592.8)
Glucagon 49.9 57.8 53.2 54.2 54.2 53.2 53.3 54.0
mol/L (40.9- (47.0- (45.7- (46.6- (46.6- (45.8- (45.9- (46.4- 0.3070 0.6831 0.7020 0.7850 ns
P 60.7) 71.1) 61.8) 63.0) 62.9) 61.8) 62.0) 62.8)
GLP-1 12.1 18.6 14.0 16.0 14.6 15.3 15.2 14.6
i (13.4- (11.1- (12.7- (11.6- (12.1- (12.1- (11.6- 0.0591 0.412  0.4686 0.56 ns
pmol/L. (88-16.4) %5 7 17.7) 20.2) 18.4) 19.3) 19.2) 18.5)
Pairwise comparisons of trt*time interaction
Ex-9 Saline
Argl Arg2 Argl Arg2
Insulin 115.0 135.0 139.9 106.9 * ¥

(101.0-  (117.3-  (1215-  (93.8-

pmol/L 431 g) 1555)  161.1)  121.6)

Data are reported as LS mean + 95% CI. Main effect p values are from type 3 tests of fixed effects. Pairwise post-hoc comparisons are reported with

p from Tukey-Kramer poc-hoc test for multiple comparisons. *p = 0.0294 between Ex-9/Arg2 and Saline/Arg 2; 1 p = 0.009 between saline/Argl

and saline/Arg 2; ns, not significant.



Supplemental Table 7: Secondary analysis of arginine-stimulated responses, comparing nondiabetic to diabetic subjects.
Group Drug Treatment Time p values
ND T2DM Sita Placebo Ex-9 Saline Argl Arg 2 Group Drug Trt Time
Insulinarg 95.6 84.8 91.8 88.3 83.5 97.0 106.2 75.7
mol/L (72.4- (59.5- (73.3- (70.3- (66.2- (77.7- (85.6- (59.5- 0578 0466  0.006 <0.0001
P 123.3) 116.4) 113.3) 109.3) 103.7) 119.2) 129.7) 94.7)
C-Parg 321.0 265.3 296.9 286.8 272.0 313.0 338.6 251.5
mol/L (266.7- (212.1- (255.4- (246.7- (234.0- (269.2- (291.3- (216.3- 0196 0.384  0.001 <0.0001
P 386.3) 332.0) 345.1) 333.4) 316.2) 364.0) 393.5) 292.4)
Glucagonarg 39.4 48.1 45.0 42.5 44.9 42.6 44.1 43.4
mol/L (30.3- (38.5- (38.1- (35.7- (38.0- (35.7- (37.2- (36.5- 0.1970 0.1760 0.2110 0.7200
P 48.6) 57.7) 51.9) 49.4) 51.8) 49.5) 50.9) 50.3)
GLP-1arg 15 1.6 1.8 1.3 1.4 1.7 1.7 1.3 0.6800 00496 0.235 0111
pmol/L (1.1-1.9) (1.2-21) (1.4-23) (1.0-1.7) (1.1-18) (1.3-22) (1.4-22) (1.0-1.7)




Supplemental Table 8: Secondary analysis of arginine-stimulated -cell responses during the first arginine bolus only.

Non-diabetic
Group

InSArg

pmol/L

CPArg
pmol/L

Diabetic Group

InSArg

pmol/L

CPArg
pmol/L

Drug Treatment P values
Sitagliptin Placebo Ex-9 Saline Drug Treatment
692.9 689.9 527.4 906.4
0.9622 0.0351
503.4-953.7 501.3-949.5 355.5-782.5  610.94-1344.9
11115 1133.2 985.1 1278.8
0.7348 0.0948
913.3-1352.4  931.3-1379.1 772.3-1256.3  1002.5-1630.8
Drug Treatment P values
Sitagliptin Placebo Ex-9 Saline Drug Treatment
638.9 599.4 587.2 652.1
0.5664 0.7981
406.5-1003.9 381.4-942.1 341.7-1009.0  328.8-1293.6
904.5 935.6 847.4 998.6
0.7303 0.5853
646.7-1265.3  668.8-1308.6 570.4-1258.6  605.3-1647.4




Supplemental Figure 1: C-peptide concentrations throughout the experiment for nondiabetic (a), diabetic

(b), and combined subjects (c). Arrows indicate time of arginine (5 g) infusion. Data are shown as mean +/-

SEM.
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Supplemental Figure 2: Insulin concentrations throughout the experiment for nondiabetic (a), diabetic (b),

and combined subjects (c). Arrows indicate time of arginine (5 g) infusion. Data are shown as mean +/-

SEM.
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Supplemental Figure 3: Glucagon concentrations throughout the experiment for nondiabetic (),

diabetic (b), and combined subjects (c). Arrows indicate time of arginine (5 g) infusion. Data are shown

as mean +/- SEM.
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