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Table Sl. Anatomical locations of the 94 measurement channels.

(Virtual registration via adult AAL template)

Left hemisphere Right hemisphere
Position SD Position SD
ChNo.  x ) z Anatom Label (AAL) % ChNo. X Y z Anatom Label (AAL) %
L1 4133 964 301 9.8 Occipital Sup L 83.9 R1 127 957 295 102 Occipital Sup R 69.0
Cuneus_L 16.1 Cuneus R 195
Cuneus_L 1.4
L2 144 1055 66 82 Occipital Mid_L 824  R2 133 <1042 61 82 Calcarine R 327
Occipital_Sup_L 17.1 Occipital_Sup_R 303
Calcarine_L 05 Cuneus R 23
Calcarine L 147
L3 220 875 419 9.7 Occipital Sup L 87 R} 203 880 424 9.4 Occipital Sup R 3.1
Occipital_Mid_L 1538 Cuneus R 465
Parietal_Inf L 47 Parictal_Sup R 04
Parietal_Sup_L 08
L4 225 999 174 95 Occipital Mid L 524 R4 212 -1002 167 85 Occipital Sup R 88.6
Occipital_Sup L 476 Cuneus R 104
Occipital_Mid_R 1.0
Ls -23.7 -1034 53 7.2 Occipital Mid_L 553 RS 218 -102.8 -5.8 8.3 Lingual R 479
Occipital_Inf_L 307 Occipital_Inf R 357
Calcarine L 14.0 Calcarine R 15.0
Occipital_Mid_R 14
L6 316 902 314 92 Occipital Mid_L 72.1 R6 296 898 303 89 Occipital Sup R 577
Occipital_Sup_L 279 Oceipital_Mid_R 423
L7 328 983 48 84 Occipital Mid_L 1000 R7 309 984 46 74 Occipital Mid R 87.1
Calcarine_R 79
Occipital_Sup_R 5.0
L8 379 808 426 7.3 Occipital Mid L 685 RS 370 803 425 7.0 Occipital Sup R 404
Parietal_Inf L 260 Oceipital_Mid R 351
Angular L 55 Angular R 237
Parictal_Sup R 0.9
L9 418 889 186 82 Occipital Mid L 100.0 R9 404 884 177 7.7 Occipital Mid R 100.0
L10 -41.2 918 -78 6.6 Occipital Mid L 822 R10 40.4 911 -8.3 7.0 Occipital_Inf R 100.0
Lingual L 103
Occipital_Inf L 75
L1l -47.7 -789 314 7.6 Occipital_Mid_L 55.6 RI11 46.6 -78.1 312 7.3 Occipital Mid R 771
Angular L 444 Angular R 29
LI2 498 835 46 66 Occipital Mid L 1000 RI2 491 830 49 65 Occipital Mid R 89.4
Oceipital_Inf R 106
LI3 511 683 423 7.0 Angular L 920  RI3 505 675 427 66 Angular R 99.0
Occipital_Mid_L 64 Parietal_Inf R 10
Parietal_Inf L 16
Li4 552 723 184 7.0 Temporal Mid L 553 RI4 546 721 183 68 Temporal Mid R 87.0
Occipital_Mid_L 364 Oceipital_Mid R 13.0
Angular L 83
LIs -557 726 81 5.7 Occipital_Inf L 96.5 RIS 548 726 9.1 68 Temporal_Inf R 60.0
Temporal_Inf L 35 Occipital_Inf R 40.0
L16 -59.3 -61.7 309 6.9 Angular L 99.3 R16 59.0 -61.1 310 6.0 Angular R 978
Supramarginal L 0.7 Occipital_Mid_R 22
L7 -62.3 -62.8 4.1 5.3 Temporal Mid L 100.0 R17 61.7 -62.2 39 5.3 Temporal Mid R 100.0
LIS 601 -SL1 423 7.0 Parietal Inf L 750 RIS 607 506 427 63 Parietal_Inf R 714
Supramarginal_L 193 Supramarginal_R 210
Angular L 57 Angular R 7.6
LI9 656 -53.1 175 58 Temporal Sup L 480  RI9 652 522 174 58 Temporal Sup R 50.5
Temporal_Mid_L 410 Temporal_Mid_R 495
Supramarginal_L 1.0
120 661 514 9.6 40 Temporal Mid L 94.1 R20 668 -508 -89 44 Temporal Inf R 58.8
Temporal_Inf L 59 Temporal_Mid_R 412
L21  -654 424 3L1 65 Supramarginal L 1000 R2l 670 417 310 60 Supramarginal R 100.0
122 -689 419 29 47 Temporal Mid L 1000 R2 703 416 31 46 Temporal Mid R 100.0
123 -649 336 425 6.0 Supramarginal L 920  R2 664 321 426 5.5 Supramarginal R 100.0
Parietal_Inf L 8.0
124 685 -31.6 174 6.7 Temporal Sup L 67.6 R24 700 309 169 59 Temporal Sup R 100.0
Supramarginal L 324
L25 -70.1 -283  -10.7 4.6 Temporal Mid L 100.0 R25 71.8 -288 -10.2 3.9 Temporal Mid R 100.0
126 670 211 310 66 Supramarginal L 716 R26 689 214 304 62 Supramarginal R 100.0
Posteentral_L. 284
127 90 -194 17 58 Temporal Mid L 798 R 710 -187 29 42 Temporal Sup R 100.0
Temporal_Sup_L 202
128 -620 -112 408 63 Postcentral L 918 R28 636 -104 405 62 Postcentral R 98.1
Supramarginal_L 82 Precentral R 19
129  -663 53 185 54 Postcentral L 1000 R29 679 57 179 5.1 Postcentral R 95.0
Rolandic_Oper R 5.0
L30  -665 45 -13.1 47 Temporal Mid L 1000 R30 677  -52 113 5.1 Temporal Mid R 57.9
Temporal_Sup_R 421
L31 -61.6 59 290 5.1 Precentral L 85.5 R31 63.9 6.0 295 5.1 Precentral R 90.9
Posteentral_L 1.8 Posteentral R 9.1
Frontal_Inf Oper L 26
L32 -60.9 9.5 58 5.6 Frontal _Inf Oper L 558 R32 624 79 58 5.8 Rolandic_Oper R 577
Rolandic_Oper L 421 Temporal_Pole_ Sup R~ 22.7
Temporal_Pole Sup L 2.1 Temporal_Sup_R 144
Frontal_Inf_Oper R 52
133 530 165 400 7.2 Frontal Mid L 500  R33 538 153 404 63 Frontal_Inf Oper R 355
Precentral L 347 Precentral R 346
Frontal_Inf Oper L 153 Frontal_Mid R 299
L34 579 241 166 5.1 Frontal Inf Tri L 975  R3M 600 243 172 47 Frontal Inf Tri R 838
Frontal_Inf Oper L 25 Frontal_Inf Oper R 162
L35  -540 295 69 7.1 Frontal Inf Orb L 825 R3S 554 275 64 7.0 Fronl Inf Orb R 94.2
Frontal_Inf Tri_ L 16.8 Frontal_Inf Tri R 43
Temporal_Pole_Sup_L 0.7 Temporal_Pole_Sup_R 14
L36 -50.0 334 280 6.0 Frontal Inf Tri L 742 R36 529 331 291 5.1 Frontal Inf Tri R 80.9
Frontal_Mid_L 258 Frontal_Mid_R 19.1
L37 -53.1 403 21 5.2 Frontal_Inf Tri L 928 R37 558 394 31 4.4 Frontal_Inf Tri R 100.0
Frontal_Inf Orb_L 72
138 395 385 387 59 Frontal Mid L 1000 R3 420 380 396 55 Frontal Mid R 100.0
139 448 496 163 53 Frontal Mid L 819 RI9 470 497 167 45 Frontal Mid R 100.0
Frontal_Inf_Tri_L 18.1
140 447 534 78 38 Frontal Mid Orb L 97.1 R4 473 538 77 40 Frontal Mid_Orb R 89.7
Frontal_Inf Orb_L 29 Frontal_Inf_Orb_R 103
L4l 338 542 279 54 Frontal Mid L 985 R4l 359 544 284 49 Frontal Mid R 100.0
Frontal_Sup_L 15
142 369 628 38 5.1 Frontal Mid L 600  R42 390 625 47 46 Frontal Mid R 100.0
Frontal_Sup_L 300
Frontal Mid Orb L 100
143 2197 531 399 5.6 Frontal Sup L 98.6 R43 223 531 400 5.7 Frontal Sup R 100.0
Frontal_Mid_L 14
L44 =232 66.6 174 5.2 Frontal Sup L 100.0 R44 254 672 173 4.4 Frontal_Sup R 100.0
L45 -23.8 679 -4.8 4.6 Frontal Sup Orb L 80.3 R4s 273 68.6 -4.8 4.2 Frontal Sup Orb R 86.3
Frontal_Mid_Orb_L 9.8 Frontal_Sup_R 1.8
Frontal_Sup_L 9.8 Frontal_Mid_Orb_R 20
146 -10.1 634 315 5.1 Frontal Sup Medial L  78.1 R46 129 640 304 5.7 Frontal Sup Medial R 54.5
Frontal_Sup_L 219 Frontal_Sup_R 455
147 4122 722 73 47 Frontal Sup L 649  R47 142 720 73 42 Frontal Sup Medial R 654
Frontal_Sup_Medial L 35.1 Frontal_Sup_R 346

Note. Anatomical labeles are based on the Automated Anatomical Labeling map (AAL map) (Tzourio-Mazoyer et al.. 2002). Al values are in millimeters.
SD stands for standard deviation. L =Left R =Right Sup = Superior, Mid = Middle, Inf = Inferior,
Oper = Opercular part, Tri = Triangular part, Orb = Orbital part




Table Sll. Locations of international 10-20 cortical projection points.

Position SD
X y z

Fpz 3.0 68.1 -3.0 54
Fpl -22.0 67.8  -6.5 4.0
Fp2 256 68.0 -7.0 3.6
Fz 1.5 442 495 59
F3 -39.5 444 319 6.2
F4 422 43.8 333 6.1
F7 -51.9 38.0 -10.0 4.5
F8 53.8 377 9.8 3.9
Cz 0.8 -135 741 9.8
C3 -546  -159 545 6.6
C4 56.1 -15.7  54.0 6.8
T3 -70.0  -18.2 -11.8 4.8
T4 709  -17.8 -10.8 4.1
Pz -1.1 -66.5  62.7 8.4
P3 453  -68.8 489 6.7
P4 443  -68.5 49.1 6.3
T5 -595 674 -1.8 4.9
T6 587 -66.5 -1.9 5.5
Oz -3.2 -102.6 122 102
01 -23.9 -102.3 7.4 8.1
02 22.6  -102.7 7.2 7.0

Note. All values are in millimeters.
SD stands for standard deviation.



Table SllIl. Anatomical locations of the 94 measurement channels.

(Virtual registration via neonate AAL template)

Left hemisphere Right hemisphere
Position SD Position SD
Ch No. X y z Anatom Label (AAL) % Ch No. X y z Anatom Label (AAL) %
LI 4133 -9%64 301 98 Cuneus L 59.1 RI 127 957 295 102 Occipital Sup R 559
Occipital_Sup_L 40.9 Cuneus R 441
Cuneus L 114
L2 144 -1055 66 82 Calcarine L 852 R2 133 <1042 61 82 Calcarine R 544
Occipital Mid L 123 Lingual R 404
Occipital_Sup_L 25 Occipital_Inf R 53
L3 220 875 419 9.7 Occipital Sup L 785 R3 203 880 424 9.4 Occipital Sup R 70.1
Occipital_Mid_L 1.4 Cuneus_R 229
Cuneus L 102 Occipital Mid R 7.0
L4 225 -999 174 95 Occipital Mid L 679 R4 212 41002 167 85 Occipital Sup R 468
Occipital_Sup_L 321 Oceipital Mid R 273
Calcarine R 180
Cuneus R 58
Occipital_Inf R 22
LS 237 -1034 53 72 Lingual L 722 RS 218 -1028 58 83 Lingual R 65.0
Occipital_Inf L 19.4 Occipital_Inf R 350
Calcarine_L 5.6
Occipital Mid_ L 28
L6 316 -902 314 92 Occipital Mid L 795 R6 296 898 303 89 Occipital Mid R 66.4
Occipital_Sup_L 205 Occipital_Sup_R 336
L7 328 -983 48 84 Occipital Mid L 858 R7 309 984 46 7.4 Occipital Inf R 871
Occipital_Inf L 142 Oceipital Mid_R 129
L8 379 -808 426 73 Occipital Mid L 984 RS 370 803 425 7.0 Occipital Mid R 927
Parietal_Inf_L 16 Angular R 73
Lo 418 -889 186 82 Occipital Mid L 1000 R9 404 884 177 7.7 Occipital Mid R 100.0
L10 -41.2 918 -78 6.6 Lingual L 50.0 R10 40.4 91.1 -8.3 7.0 Occipital_Inf R 100.0
Occipital_Inf L 40.9
Occipital Mid L 45
Fusiform_L 45
LIl 477 789 314 7.6 Occipital Mid L 973 RIl 466 781 312 73 Occipital Mid R 983
Angular L 27 Temporal_Mid_R 17
LI2 498 835 46 66 Occipital Mid L 733 RI2Z 491 830 49 65 Occipital Inf R 744
Occipital_Inf L 267 Oceipital Mid_R 244
Temporal Mid R 13
L13 =511 -683 423 7.1 Angular L 96.6 RI13 50.5 -67.5 427 6.6 Angular R 99.0
Occipital Mid L 34 Occipital Mid R 10
L14 552 2723 184 7.0 Temporal Mid L 50.9 R14 546 721 183 6.8 Temporal Mid R 99.1
Occipital Mid_L 49.1 Occipital Mid R 09
LI5S 557 7126 81 5.7 Occipital Inf L 1000 RIS 548 726 9.1 68 Temporal Inf R 656
Oceipital_Inf R 266
Cercbelum_Crusl R 47
Fusiform_R 3.1
LI6 593 617 309 69 Angular L 77.1 RI6 590 -6l.1 310 60 Angular R 50.0
Temporal Mid L 29 Occipital_Mid R 50.0
LI7 623 628 41 53 Temporal Mid L 1000 RI7 617 622 39 53 Temporal Mid R 639
Temporal_Inf R 36.1
LIS 601 -SL1 423 7.1 Angular L 567 RIS 607 506 427 63 Angular R 722
Parictal_Inf L 36.1 Parietal_Inf R 278
Supramarginal L 72 7.6
LI9 656 -S3.1 175 58 Temporal Mid L 1000 RI9 652 522 174 58 Temporal Mid R 100.0
120 661 514 9.6 4.0 Temporal_Inf L 556  R20 668 -50.8 -89 44 TemporalInf R 100.0
Temporal Mid L 444
L2 654 424 311 65 Supramarginal L 89  R2l 670 4L7 310 60 Supramarginal R 50.0
Temporal_Sup_L 10.1 Temporal Sup_R 365
Angular R 135
122 689 419 29 47 Temporal Mid L 1000 R2 703 4L6 3.1 46 Temporal Mid R 100.0
123 649 336 425 6.0 Parictal Inf L 649  R23 664 321 426 5.5 Supramarginal R 100.0
Supramarginal L 35.1
124 685 316 174 6.7 Temporal Sup L 94.1 R24 700 309 169 59 Temporal Sup R 97.4
Temporal_Mid_L 39 Temporal Mid_R 2.6
Supramarginal L 20
L25 -70.1 <283 -10.7 4.6 Temporal Mid L 100.0 R25 71.8 -28.8 -10.2 3.9 Temporal Mid R 100.0
126 670 211 310 6.6 Supramarginal L 1000 R26 689 214 304 62 Supramarginal R 919
Temporal Sup_R 8.1
127 690 -194 17 58 Temporal Mid L 880  R27 710 -187 29 42 Temporal Sup R 100.0
Temporal Sup_L 120
128 620 -112 408 63 Postcentral L 726 R28  63.6 -104 405 62 Supramarginal R 702
Supramarginal L 26.0 Postcentral R 298
Parietal_Inf L 14
129 663 53 185 5.4 Postcentral L 1000 R29 679 57 179 5.1 Postcentral R 643
Supramarginal R 214
Temporal Sup_R 143
L30 665 45 -13.1 4.7 Temporal Mid L 100.0 R30 677 52 -113 5.1 Temporal Mid R 943
Temporal_Sup_R 57
L3 616 59 290 5.1 Precentral L 8.0 R31 639 60 295 5.1 Postcentral R 100.0
Posteentral L 19.0
L32 609 95 58 5.6 Rolandic Oper L 720 R2 624 79 58 58 Rolandic Oper R 662
Frontal_Inf Oper L 280 Temporal_Sup_R 206
Temporal Pole Sup R 132
133 530 165 400 72 Precentral L s5.1 R33 538 153 404 63 Precentral R 979
Frontal_Mid L 449 Frontal Mid R 21
L34 579 241 166 5.1 Frontal Inf Tri L 80.0 R34 60.0 243 172 47 Frontal_Inf Oper R 90.9
Frontal_Inf Oper L 200 Frontal_Inf Tri_ R 9.1
L35 540 295 -69 7.1 Frontal Inf Orb L 607 R3S 554 275 -64 7.0 Frontal Inf Orb R 633
Frontal_Inf Tri_L 393 Temporal Pole Sup R~ 21.1
Frontal_Inf Tri R 156
136 500 334 280 6.0 Frontal Inf Tri L 540 R36 529 331 290 5.1 FrontalInf Tri R 516
Frontal_Mid L 46.0 Frontal Mid R 290
Frontal_Inf_Oper R 194
137 531 403 21 52 Frontal Inf Tri L 1000 R37 558 394 3.1 44 Frontal Inf Tri R 100.0
138 =395 385 387 5.9 Frontal Mid L 100.0 R38 42.0 380 396 5.5 Frontal Mid R 100.0
139 448 496 163 53 Frontal Mid L 1000 R39 470 497 167 45 Frontal Mid R 100.0
L40 447 534 78 38 Frontal Mid Ob L 1000  R40 473 538 7.7 40 Frontal Inf Orb R 66.7
Frontal_ Mid_Orb_R 22
Frontal_Inf Tri R 1.1
141 338 542 279 54 Frontal Mid L 1000 R4l 359 544 284 49 Frontal Mid R 100.0
142 369 628 38 5.1 Frontal Mid L 1000 R4 390 625 47 46 Frontal Mid R 100.0
143 -197 531 399 5.6 Frontal Sup L 1000 R43 223 531 400 5.7 Frontal Sup R 776
Frontal_Mid_R 224
144 232 666 174 52 Frontal Sup L 958 R4 254 672 173 44 Frontal Sup R 500
Frontal_Mid L 42 Frontal Mid R 500
145 238 679 48 4.6 Frontal Sup L 444 R45 273 686 48 42 Frontal Sup Orb R 533
Frontal_Sup_Orb L 40.7 Frontal Mid R 267
Frontal_Mid_L 74 Frontal_Mid_Orb_R 133
Frontal Mid Orb_L 74 Frontal Sup R 67
146 -101 634 315 51 Frontal Sup Medial L 636  R46 129 640 304 57 Frontal Sup R 712
Frontal_Sup L 364 Frontal Sup Medial R~ 28.8
L47  -122 722 73 47 Frontal Sup L 559  R47 142 720 73 42 Fronal Sup R 68.0
Frontal_Sup_Medial L~ 44.1 Frontal_Sup_Medial R~ 32.0

Note. Anatomical labeles are based on the Automated Anatomical Labeling map (AAL map) (Tzourio-Mazoyer et al., 2002). All values are in millimeters.
SD stands for standard deviation L =Left hemi ight hemi Sup = Superior, Mid = Middle, Inf = Inferior,
Oper = Opercular part, Tri = Triangular part, Orb = Orbital part.




Note of Table SllI: Virtual Registration via neonate AAL template

To confirm the macroanatomical labeling obtained by the virtual registration
implemented in the current study, we utilized a recently published macroanatomical
atlas optimized for brains of neonates and 1- and 2-year-old infants (Shi et al. 2011).
This atlas is based on automatic anatomical labeling (AAL) developed by
Tzourio-Mazoyer et al. (2002), and has been built up in a template representing the
brain of 2-year-old babies. This does not directly represent macroanatomical structures
of neonate infants, but it does so indirectly as Shi et al. (2011) observed by longitudinal
comparisons of the brains. These comparative studies showed that they are
macroanatomically comparable.

Since the neonate AAL atlas was constructed on an arbitral space, it was
transformed to the MNI space where our data were described. Therefore, we warped
the neonate AAL atlas to the infant brain template constructed in the MNI space
(Altaye et al. 2008). More specifically, we compared tissue probability maps of the 2
templates, extracted a deformation field using SPMS, and applied the deformation field
to transform the neonate AAL atlas to the infant brain template in the MNI space.

As described in the main text, we performed the virtual registration of the NIRS
optode and channel locations used in the current study to the neonate AAL atlas
transformed to the MNI space. In essence, the 2 methods, i.e., adult-brain-mediated
and neonate-brain-mediated virtual registration methods, yielded compatible

macroanatomical labeling results.

References:
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brain. Neuroimage 15: 273-289.



Table SIV. Statistical results produced by t-test to identify channels showing significant

increase of oxy-Hb signals in each time window on 8 channels of interests for both

conditions.

Sound condition

3.145s 4.6-6.0s 6.1-75s 7.6-9.0 s 9.1-10.5 s 10.6-12.0 s 12.1-13.5s
Ch No. df t-value t-value t-value t-value t-value t-value t-value
L02 39 0.364 2397 * 3.619 *** 5.108 *** 5.511 *** 4765 *** 3.505 ***
L10 41 2.008 * 3.138 ** 3.332 ** 2.694 ** 1.859 * 0.59 -0.732
L17 48 1.302 4.439 ok 5.887 H** 6.601 *** 6.522 H** 4.013 #** 2342 *
L18 48 2717 ** 5.969 *** 6.84 Hk* 6.298 *** 5.204 *** 3.854 *** 2116 *
122 43 4.072 *** 6.692 *** 9.202 *** 9.548 *** 7.724 *** 4277 FEx 1.56
L24 49 2.648 ** 4791 HH* 6.484 *** 5711 *** 4.86 *** 1917 * -0.988
L36 49 1.935 * 426 *** 5.467 *** 5.619 *** 5.447 *** 3.644 *** 2281 *
144 49 0.329 1.773 * 2.576 ** 3.411 *** 3.91 *** 3.652 *** 3.055 **
No-sound cndition
3.145s 4.6-6.0s 6.1-7.5s 7.6-9.0 s 9.1-10.5 s 10.6-12.0s 12.1-13.5s
Ch No. df #value t-value t-value t-value t-value t-value t-value
Lo2 41 -0.849 0.632 1.708 * 3.18 ** 4.526 *** 4.365 *** 3.556 ***
L10 42 2.264 2,671 ** 2915 ** 3.229 ** 3.408 *** 2784 ** 231 *
L17 47 0.064 1.342 2367 * 2.689 ** 2.066 * 0.476 0.096
L18 48 0.591 1.889 2464 ** 2465 ** 248 ** 1.345 0.934
L2245 1.498 2.661 ** 2376 * 1.628 -0.462 S3.11 ** -3.857 H**
L24 45 -0.591 0.47 0.161 -0.423 -1.854 * -3.411 *** -2.437 **
L36 49 2.275 3,471 F*x* 4364 **x* 4.694 **x* 4.597 **x* 3.368 *** 2392 *
L44 49 -1.118 -0.851 -0.713 -0.266 0.295 -0.015 0.65

Note. To determine the effective threshold for multiple statistical testing, an FDR procedure was used.
In all the tables, ***, ** and * indicate the channels that surpassed p < 0.001, p <0.01, and p < 0.05, respectively,
with regard to the hemoglobin signals.
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Figure S1. Individual distributions of hemodynamic responses on 8 channels of interests
for both conditions. Each data shows response amplitude of oxy-Hb signals in the time
window of 6.1-7.5 s. Black circles and red-filled circles describe individual data and
averaged data of all infants, respectively. The displayed channels correspond to discrete
cortical regions: the superior temporal gyrus (STG) including the early auditory region
(L24); the anterior part of the middle temporal gyrus (MTGa) (L22); the middle occipital
gyrus (MOG) including the early visual region (L2); the middle occipital gyrus (MOG)
referred to as the lateral occipital (LO) region (L10); the posterior part of the middle
temporal gyrus (MTGp) (L17); the inferior parietal lobule (IPL) (L18), the inferior frontal
gyrus (IFG) (L36), and the superior frontal gyrus (SFG) (L44).



