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Immunoglubulin (Ig) gene segments

Gene Igchain Chromosomal ~ Locussize  Variable Diversity  Joining  Constant
locus location (kb) V) (D) (1}] (]

IGH Heavy chain 14q32.33 1250 38-46 23 6 9

IGK K Light chain 2pll2 1820 34-38 0 5 1

IGL A Light chain 22q11.2 1050 29-33 0 45 45

'In one known haplotype, the locus size is reduced to 500 kb comprising only 17-19 IGKV genes.

Table 1. Number of functional human immunoglobulin gene segments in the heavy and light chain locus.

13435 (0 030Lie 1) gl YuSe )3 (IGH GwoSel i) ) 2ahd ool :6y9bdl: o

VH1 VHz VHz  VHao

stem celis ~ T/ I — G A — .

Gene rearrangement

CH1 CHz Cua

MNaive B cells _- _-’-_-_

Somatic hypermutation
and affinity maturation
v

CH1 CHz Cua

Affinity-matured B cells_m““ _-’-_-_ > c}\é’\o
% o8
Transcription ‘ &&;b‘
v Translation l l \}é\
- .. l l
mRMNA
Protein

{immunoglobulin)




v D s J segments C, segments

! J

—_—A A A

L, V1 L Vn D,1-n  J,1-n C, C, C,
o ——HIll-HE--H-H—E- Rl st
immunoglobulin gene locus
Somatic
recombination
(by RAG)
L Va1 L Vn D, Jy C, C, C,
o ——HH-HE-— I - .. o msrrgoen
Somatic
oo recombination
V,,Promoter (by RAG)

Ly VD c, (o2 c,

primary RNA AAA Transcription
transcript I - - - 3

: ‘ 4
Ln VnDan C" Lu vnDu“’u-.\\‘ca‘_
mRNA Splicing
IgH
% IgL
IgH
Translation

IgM IgD




A2 (alike gl (olS ;) &L B sl cpuwgai) 19G4 Immunoglobulin a; bgsye MRNA (ggizxe Siile)gailn agllaoe Sy j>
zy%swl Immunoglobulin ¢yl Heavy Chain a; bgspo (kg 633S aS ax>l) CDS Jlgs i b JJlgi CDNA ay Juas

uw9Se) sl V Segment jl S, slras a4y 9lS ¥ @y bgyje slo g (593 @ 95 dumliie sl (rwlio jugi GixalS L) Dotplot
1wl 5 JS 4 aS 2l ey IGH

S0 - A0 /
zn . ’ ! - ’ /
20 ’
.Y . rd s / ’
(_, 1590 — . ’ ’ . 7
s ’ ’ ’
100 — 4 A
oo — s i’ s 7/ / 7’
s - -
s ]
300
7 ra 4
@50 — 7/
’ ’
\ 200 s s 7 ’ yd ,
¥ - -
150 , . )
100 — . . y i
-
-~ 4
0 — . - / / ’
a £ Z
7’ ; - r g
10 — 7 s ’ 4
\. h - / 7
- ’
X ®= , o ’ ’ l, ’
a < .
50 — I ’ ’ ’
4
a0 // /’ -~
[) 150 — P s s s’ 4 ’ ’
/s 2
100 — 7 ~ PR
ri ’,
S0 — / - ’ ’ ¢
’ 7 - s
u P
200 — s 7 // 4 7’
4 ! ! ’
2 — / /’ ’
s 7 7
IS 150 — , / ’
100 — - - ’
-~
S0 — ., 7/
u -
| | L | T 1T 171 1T 1T 11
4 aC 10180 200260 O 0O 100 16023023Cc QO 40 10C O GO 130 13C 20C 200 3COO A0 10C 180 200 200 300
- .
B D Vx A C




S s 1) 25 Lo 8IS iuwydb b iwwyd

(070 Lo cuwydb 3550 ;9 ¢ jliel | )50 1o ¢ Lol & caanydb/ Cannyd)

OJljg

ol ol a0 Sudp b ) oauis wypw V Segment sac A

Auue Variable Region a; bgyyo had oxi ghziwl gl Jlgs Al

)15 5929 A (yglS j> s s Ly V Segment A1

.l aiusls |y Somatic mutation rate ¢ljuo ¢ yi0S A (yglS AV

ubld dolgS 1) alold (yieS A g B (holS do holS ijolud wsys s vV
.l L olgd @ bgiye Rearrangement sil,d Vi

2258 05latiwl dlue = gl 2l 00 Lol L@T LaS oo Alignment il Julgzy )§| 32 sl 9yl p|.\5 P (\A W)J
(5loiel & legazo) 23S WLl pj d)lge o 5l 290 4@ Gl -2sS

:0Bjlg auls
£gali oS

Needleman—-Wunsch .a
Smith—-Waterman .b

1ping> pwyilo
PAM10 .a
PAM250 b
BLOSUM62 .c
BLOSUM90 .d

End Gap Extend Penalty/ End Gap Open Penalty/ Gap Extend Penalty/Gap Open Penalty :

o

3 yilo Wil o Cuws) L)
UM ) ) )

o

(Usilo wijliiol @y ) S
Sl wljlowel au ) yo0 a0 Sud .C
U )& ) Ho QOO



V) b Jlgaw lopidgs (GUI-IA iy

0ol (63U T iglS Sy I oxd gl Luled Wlgs 5> audgl o il o oLl (glo Segment ¢3S Iy (sl

(594 20 pilyy B daol A4S 33,5 o EALIG g0 a4 Liio Lol ol | (Bl AudS o 51 LLI)

End Gap
Extend

Penalty

End Gap
Open
Penalty

Gap Gap
Extend | Open Uirg> o yile (@i yoSJ!
Penalty | Penalty

a. a. C. b.

(1V) U8 Jlgw wlpdgi (@ -IA Gy

(0lsSy 9IS SH1gM (59 51 19G 43,5 1) Lol 63U LT HelS Sy S gl Class (3)S hudre o a5 9 13,5 by sl

(295 5210yl Ol 30l S 33,5 o kil e & e jlikel kol | B3lg 3IS G I LSI)

End Gap | End Gap Gap Gap
Extend Open Extend | Open Uing> oo @iyoSJI
Penalty Penalty | Penalty | Penalty

a. a. C. b. d. a.

il eslasawl gy 5 6ligS wilehd (13)S @d jw aziis )d (Jlgi )5 LiVgb wishd wslw a; De novo assembly (z-1A i)y

@ ghl> g 6ligS 6aii 6%l wilehd LV slasi aS 39) 0 )15 a4y NGS glo g ;> SuSS gl >0 o aisS @250 JJlgi

S (0 gl (Hlivgy

(39 320 plp 0 3ol a5 33,5 o EAS g0 @ ke jliiel Lol | (Bl S s jI sl

End Gap
Extend

Penalty

End Gap
Open
Penalty

Gap Gap
Extend | Open Uirg> unyilo SO
Penalty | Penalty

a. a. d. b.




allio 63uS> (9-1A inawyy

(594 20 plyy B daol aS 33,5 o EALI g0 4 Lo Lol ol ¥ (Bjlg AulS o 51 Gll)

Background: Neurocognitive deficits in patients with hepatitis C virus (HCV) infection prompted a search for
HCV in the brain.

Results: HCV was present in the brains of 7 (54%) of 13 patients with viremia, as determined by 5 UTR and
E1 (envelope 1) gene analysis. Brain HCV RNA consensus sequences differed from those in plasma and liver
in 4 (57%) of 7 patients. The quality of HCV RNA from postmortem brain and liver was assessed and
demonstrated to be suitable for sequence analysis. Quasispecies analysis revealed that several mutations
present in clones from >1 brain region were absent in clones from liver and plasma. Brain-specific mutations
defined several families of related sequences. The patterns of brain-specific mutations in these families were
consistent with the evolution of HCV RNA from a common ancestor. Single-nucleotide-polymorphism
analysis confirmed that a prominent brain-specific mutation constituted ~10% of HCV RNA in the cerebellum

and medulla but that this mutation was undetectable in the liver and plasma of the same patient.
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Z-score

One Sample t-test

Paired t-test

Independent Two Sample t-test
Chi-squared (Goodness of Fit)
Chi-squared (Test of Independence)
Pearson Correlation Coefficient
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One-Sided Two-Sided n=2>5 n==0 n=17 n=8§ n=29
p=.1 p=2 2 3 5 8 10
p=.05 p=.1 0 2 3 5 8
p = .025 p= .05 0 2 3 5
p = .01 p =02 0 1 3
p = .005 p=.01 0 1
p = 0025 p = 005 0
p = .001 p = .002
One-Sided Two-Sided n=15 n=16 n=17 n=18 n=19
p=. p=.2 36 42 48 55 62
p = .05 p=. 30 35 41 47 53
p = .025 p = 05 25 29 34 40 46
p=.01 p=.02 19 23 27 32 37
p = .005 =.01 15 19 23 27 32
p = .0025 p = .005 12 15 19 23 27
p = .001 p = .002 8 11 14 18 21
One-Sided Two-Sided n=25 n=26 n =27 n=28 n=29
p=. p=.2 113 124 134 145 157
p = .05 p=. 100 110 119 130 140
= .025 p = .05 89 098 107 116 126
p = .01 p = 02 76 84 92 101 110
p = .005 p = .01 68 75 83 91 100
p = .0025 p = 005 60 67 74 82 00
p = .001 p = .002 51 58 o4 71 79
One-Sided Two-Sided n=235 n =23 n =237 n=2738 n=23
p=. p=2 235 250 265 281 297
p = .05 p=. 213 227 24 256 271
p = .025 p = .05 195 208 221 235 249
p=.01 p=.02 173 185 198 211 224
p = .005 p = .01 159 171 182 194 207
p = .0025 p = 005 146 157 168 180 192
p = .001 p=.002 131 141 151 162 173
One-Sided Two-Sided n=4d5 n =46 n =47 n=4d3 n=49
p=. p=.2 402 422 441 462 482
p = .05 p=.1 in 389 407 426 446
p = .025 = 05 343 361 378 396 415
p=.01 p=.02 312 328 345 362 379
p = .005 p=.01 201 307 322 339 355
p = .0025 p = .005 272 287 302 318 334
p = .001 = 002 249 263 277 202 307




(continued)

One-Sided TwoSided n=10 n=11 n=12 n=13 n=H
p=.1 p=2 14 17 21 26 31
p=.05 p=.1 10 13 17 21 25
p=.02 p=.05 8 10 13 17 21
p=.01 p=.02 5 7 9 12 15
p = .005 p=.01 3 S 7 9 12
p = .0025 p = .005 1 3 5 7 9
p =001 p=.002 0 1 2 4 6
One-Sided Two-Sided n=20 n=21 n=22 n=23 n=2A4
p=. p=2 69 77 86 94 104
p=.05 p=.l 60 67 75 83 91
p=.025 p=.05 52 58 65 73 81
p=.01 p=.02 43 49 55 62 69
p = .005 p=.01 37 42 48 54 61
p = 0025 p = .005 32 37 42 48 54
p = .001 p =.002 26 30 35 40 45
One-Sided TwoSided n=3 na=31 na=3 n=33 n=M
p=. p=2 169 181 194 207 21
p= .05 p=.l 151 163 175 187 200
p = 025 p=.05 137 147 159 170 182
p=.0l1 p=.02 120 130 140 151 162
p = 005 p=.01 109 118 128 138 148
p = 0025 p = .005 98 107 116 126 136
p = .001 p =.002 86 94 103 112 121
One-Sided TwoSided n=40 n=41 n=42 n=43 n=H
p=.1 p=.2 313 330 348 365 384
p=.05 p=.1 286 302 319 336 353
p=.025 p=.05 264 279 204 310 327
p=.01 p=.02 238 252 266 281 296
p = 005 p = .01 220 233 247 261 276
p = 0025 p = .005 204 217 230 24 258
p = .001 p=.002 1 197 209 222 235
One-Sided TwoSided n=350 n=51 n=32 n=33 n=3H
p=.1 p=2 503 525 547 569 592
p=.05 p=. 466 486 507 529 550
p=.025 p=.05 434 453 473 494 514
p=.0l1 p=.02 397 416 434 454 473
p = 005 p=.01 373 3% 408 427 445
p = 0025 p = .005 350 367 384 402 420
p = .001 p=.002 323 339 355 3N 389
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Transversion
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P(AT) 0.60
P(A2) 0.30
P(A3) 0.10

bl Gleie o uac el gl Jolw a4y uligyy (atuie 9 )USlw Sy lil 4y aSil izl gy :awlY Jgaz
P(BIAT) | 0.40

P(BIA2) | 0.25

P(BIA3) | 0.35

(Min 3; Points 3) aJgl Jlizl o g1jg5 dawlxo

sum(P(Ai)*P(BIAi)) =0.35
(Min 1; Points 1) P(B) auwl=o

P(A1IB) | 0.69

P(A2iB) | 0.21

P(A3IB) | 0.10

(Min 3; Points 7) oaui aiuwlgs Jlaizl gl gijgi duwlzo
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t=0 | G1 G2 | G3| G4 | G5 t=1 | G1| G2 |G3| G4 | G5
P1 5 4| 27 98 | 72 P11 17 25 8 86 | 55
P21 76| 70| 39 94 | 24 P2 | 96 94 | 28 83 8
P3| 17 14 | 25 55| 39 P3| 28 34| 13 45| 23
P4 | 47 67 | 17 19 | 64 P41 65 97 0 3| 49
P51 13 93 | 27 67 | 20 P51 27| 115 | 14 57 7
t=2 | G1 G2 | G3| G4 | G5 t=3 | G1| G2|G3| G4 | G5
P11 10 32|17 | 115 | 52 P1 0 32 71100 | 61
P2 | 85 93| 22| 103 8 P21 90 92| 29 | 104 | 38
P3 6 34 9 64 | 53 P3| 36| 40| 15 50| 20
P41 32 88 0 35| 44 P41 60 89 7 36| 50
P51 18| 123 9 65| 18 P5 71118 | 14 51| 10
10lej S2y3 slow 09,5 Uy pusile

=0 | G1 | G2 | G3 | G4 | G5

C1]129| 25| 15 6| 18

C2|142| 30| 95|90 | 93

C3|191| 70| 15 8|78

C4|181|60]| 75| 26| 41

C5|48 | 15| 15| 42| 97

C6| 92| 65| 15| 30| 28



1S o L2 lb 0 2 @ asllhoe Sy S 132 e 1 1) 5ylow aianl 93 1,81 aSiyl gly Gize

S (50 Iy ) Jy55S 09)5 )5 ol e gl o 1l )

S (50 el JwMS 9> ay |, 31,81 ((MD) (yigio aliold g o 5 ¢yl 5l o3lasiwl b o P

with p1 at (x1, y1) and p2 at (x2, y2), MD is [x1 - x2| + [y1 - y2|

S (50 julatio |y gesawl 95 5Kl o)1 ()l Wik b Geadiuwe bla)l G3 ) ply aSigl @) axgi b cules > W

208 0 JL (5ylows j1 ¥ auianl 4> oIS g ¥ esiunl 1> 3131 pIAS AS AS s 5 Loy cayliinn 5ySug) Sy j1 63wl b
(5,135 oo jliel jliel 1A)

Saagis 1) 395 o Jolho plai e
ol 034 2595 2o > Gy jloel e

A uiolgs Blod Gilowlro lo Gy jhiol 3bls s Lalgs gl aS igo ;o 13 e

A lgS i8> JolS jliiol hpd Uiy 0gd ML > UolS ol Gl S|

:L,,‘llo.iml)
Slowlo aS @S Gl g2 @ |y il cowl yigy cawl olgzs K-Means Jaw 5> jSho adgl wliil asSiyl 4y azgi b >

gy plal JSub ()i 0olw a4y



J> oo 9 gl 23 Je

1/G1|G2|G3|G4|G5

t=
P1
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P3

1/G1|G2|G3|G4|G5

t=
P1

P2
P3
P4
PS5

t=3 | G1 | G2 | G3 | G4 | G5

P3

0/ Gl | G2|G3|G4|G5

t=
P1

P2
P3
P4
P5

t=2 |1 G1 G2 | G3 | G4 |G5

P1

P2
P3
P4
P5

0/ Gl | G2|G3|G4|G5

t=
P1

P2
P3
P4
P5

t=2 1 G1 | G2 | G3 | G4 | G5

P1

P2
P3
P4
P5
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Gl1|G2|G3| G4 | G5
Cc1 10| O
Cc2 15 | 80
c3 55| 0
c4 45 | 60
c5 0| O
Cé 50| 0
Cl|C2|C3|C4 | C5 |Ce
Cc1
C2
c3
C4 95 |50|70| 0O |105] 65
C5 (10|95 |55|105| O |50
Cé6
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C1 C2 C3 Cc4 c5 C6
Cc1
Cc2
c3
Cc4 95 50 70 0 105 | 65
c5 10 95 55 105 0 50
Cé
G1 G2 G3 G4 G5
Cc1 10 0
C2 15 80
c3 55 0
c4 45 60




C5 0 0

Cé 50 0
C2+C4 30 70
C1+C3+C5+C6 28.75 0
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ol Cuwd @ jShe ¢l B

Cc1 Cc2 c3 C4 C5 Cé
C2+C4 90 25 95 25 100 90
C1+C3+C5+C6 | 18.75 | 93.75 | 26.25 | 76.25 | 28.75 | 21.25
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C5 (48 | 15| 15| 42 | 97
C6 |92 |65 |15| 30| 28
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Wi &l> Reference Alternative
G1 A T
G2 C G
G3 G A
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Additive model:
Ref/Ref 0
Alt/Ref 1
Ref/Alt 1
Alt/Alt 2
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P1 P2 P3 P4 P5

G1 Alt/Ref Ref/Ref Alt/Alt Ref/Alt Alt/Alt
G2 Alt/Alt Alt/Ref | Alt/Ref | Ref/Ref | Alt/Ref
G3 Ref/Ref | Ref/Alt Alt/Alt Ref/Ref | Alt/Alt
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J=> J=he 9 b 2)d Y=o
ca2)8l o Cuwd 4 s> o )5 5,8 o gl Addetive Jao pulwl p ) b jlael Jgaz |l

o&l> | Addetive First Activation | Second | Activation Final
o model Layer Layer
P1

3 1
G1 1 3 1 1 3.5
G2 2 3 1 1
G3 0 3 1

3 1
oSl Addetive First Activation | Second | Activation Final
o model Layer Layer
P2

2 0
G1 0 2 0 0 0
G2 1 2 0 0
G3 1 2 0

2 0
oSl> | Addetive First Activation | Second | Activation Final
W model Layer Layer
P3

5 1
G1 4 5 1 5 1 3.5
G2 | 5 1 5 1
G3 4 5 1

5 1
oSul> | Addetive First Activation | Second | Activation Final
o model Layer Layer
P4

2
G1 \ 2 0 0 0

. (Min 2; Points 3)




G2 ° 2 0 0 0
G3 0 2 0
2 0
oSil> | Addetive First Activation | Second | Activation Final
o model Layer Layer
P5
5 1
G1 d 5 1 5 1 3.5
G2 ! 5 1 5 1
G3 Y 5 1
5 1

(Min12; Points 10) 6,05 95 (uyile o duwlxo
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A direct causal link between the activity of face-selective neurons and face perception has not been
demonstrated. In the present study of macaque monkeys, we artificially activated small clusters of face selective
inferior temporal cortex (IT) neurons by means of electrical microstimulation while the monkeys performed a
categorization task, judging whether noisy visual images belonged to ‘face’ or ‘non-face’ categories.

In each trial, the monkey was presented briefly (54 ms) with a face or a non-face image degraded by noise.
Subsequently, the monkey was required to indicate whether the image was a face or a non-face with eye

movement.
a
Visual signal:
b
Eye position
Image presentation
) 0-50 ms

Micro- 50-100 ms

stimulation 100-150 ms
No stimulation

Target presentation

Time (ms)

300 600

" Because of its relatively precise temporal and spatial characteristics, microstimulation is a particularly powerful tool for
establishing causal relationships between physiologically characterized neurons and behavioural performance.

:agllho (g dolls

oinlojl sh2! Uy,




: 'S & E A '9#3
a. One example of face and non-face images with varying amounts of noise that were used in the face

categorization task. b. Timing of events in each categorization trial. One of the four possible microstimulation
conditions shown was applied randomly in each ftrial.
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Data points show the proportion of face choices for different levels of visual signal in the images for different
microstimulation conditions.
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Temporal attention is the prioritization of
information and orienting of attention to a specific
point in time. Temporal attention improves visual
performance. On the other hand, spatial attention
improves speed of processing more at locations at

Observers were asked to discriminate the
orientation of one of two grating patches. During
each experimental session and on each trial, two
targets (T1 and T2) were presented serially at the
same spatial location but separated in time by 250
ms. Placement of the stimuli varied depending on
the session. Each observer was tested twice at the
three spatial locations (fovea, Right Horizontal
Meridian (RHM), and Upper Vertical Meridian
(UVM)). Location order was randomized for each
observer. Each session consisted of five 64-trial
blocks (total of 320 trials).

At the beginning of each trial, a precue tone was
presented 1,000 ms before the first target and
instructed observers to temporally attend to one of
the two targets (T1 or T2) (these are called valid
trials) or both targets (these are called neutral
trials). Target presentation lasted 30 ms. A
response cue 500 ms after stimulus presentation
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(fixation point
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which discriminability is lower, but it improves
discriminability to the same extent across iso-
eccentric? locations. In this study, we investigated
whether temporal attention benefits discriminability
in a similar or differential way across the visual field.
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indicated which target's orientation to report. On
valid trials, the response cue matched the precue;
on neutral trials, the response cue 50% asked about
T1 and 50% asked about T2.

Observers reported the tilt of the probed target by
pressing a key (1 = counterclockwise, 2 = clockwise)
on a keyboard. A “go” cue, which was when the
fixation cross turned gray for 1,500 ms after the
response cue, indicated the start of the response
period. This response delay was included to
emphasize accuracy and reduce speed-—accuracy
trade-offs. Response time was unlimited, and
reaction times were calculated from the start of the
response period. After each response, observers
received visual feedback in the form of a green "“+”
or red “X” presented at the center of screen for 500

ms.
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A. lllustration of a trial sequence at the fovea (center of gaze). Each target could be tilted clockwise or
counterclockwise on vertical or horizontal axis. B. All tested locations.

Jlow (Sjglgire,s

temporal attention = Jiloj asgi @

spatial attention = JlSo asgi @

discriminate = jloi o

visual field = (b glowo @
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we investigated whether temporal attention benefits discriminability in a similar or differential way across the

visual field.
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