
ØCrg¶qZ�C�

IPSJ SIG Technical Report

Ò¤VQ�g×=±wh�w

Ú «éRNAÌ ¦Ú�§�wsg

>±³Â1,a) &2ï2,b)

�A� Ò¤VQ�g×=±¢ ALS£ xz ¿X b;Dós�®sÏ�OUsMOSw�&!Qìñw 1 mp

K� { ´>U�æb�tm�oz ñ�x×C$sÒÑwM��æO { Çá�éïw!QU\wìñwj¼

pK�t�TT��cz ;óÆ¶wÝ§Ç¶Üx°iÆÌpK� { ALS ���S�|�æ^d�¨; 

;Ï�Þbh�tz \wìñqwÚ «é RNA¢ miRNA£ Cqw�ÈQUß�^�h{ H×�z }CQ

ALS¢ sALS£z H�Q ALS¢ fALS£ S�| ALS!�©ß æ�T�wBZmiRNA�Ð�h{ \��wBZ

miRNAÓéÑ�  çtxz �Rüüs�;Mh­£Á`¶6t��!:¬R�&;`h{ fwALz f�

xz ô^SpH×�qñ��à�b�\qUpV� miRNA �'�`h{ `hUloz \��w miRNA

xz ALSw�O$s'�w miRNAÌ ¦Ú�§�pK��� {

1. xa�t

ALS(Amyotrophic lateral sclerosis, Ò¤VQ�g×=

±) [1]xÏ
wh�w�®sÏ�OU¬q^�oMsM�

&!�QìñpK� { Ï�OU¬q`sMj¼x�0tI

�Uz GVsðJq`o6\`sMá�Çá�éïU´!

æ�pK�h�z ´!æ�wÊëª��q�\qUÉ`X z

f�f� z îg$t´>wj¼�¬�b�wUÉ`MqM

OðJUK� { \wh�z ÙåwGFÛsÚç½¦Û¿ «

µÃ�»w��U[wC2t����cz ´!æ�wÚç

½¦Û¿ «µÃ�»w��^Q��s�sMqMOwUq

ÝqsloM� { \w�OsÄØwh�z Úç½¦Û¿ «

µÃ�»w��xz Êëª�w��UDósz ñ�B÷s

rU�qsloM�Uz f�p� z rw�OsRü�üs

b�yf�f�Ì ¦Ú�§�q`o�®swT^Qz ¯

ï·ï±µUsMwUqÝpK� {

�Z�pxz a�t��^�hH��ALS,}C� ALS,

¨; !�-Ë�¢ °C±£z H×�z w� ¬ç�ÓwB¤

microRNAwÃ�» [3] �;MoÌ ¦Ú�§��ÏRb

�\q�è¦b{ Ï�Ow¬q^�oMsM�ìñt0`

oz ��U0�sB¤miRNA �;MhÌ ¦Ú�§�U

ÏRpV�yz î;$s�¯xK�` z �hz B¤pKl

o�Cq�w!=b� miRNAU��pV�yz fwª$

1 ¤�G¶g»¶æúg¶J
2 sq¦èG�w-�Z�t
a) tag@granular.com
b) wang@stat.nctu.edu.tw
�Z�xj¶æ�q`oZ[A�pK� { [2]

¨; wrssrT�´¼���pV�DóQ�K� {

rs�Oq`ox¶�UTvoT���`oM�® �R

üüs�;Mh­£s`¶6t��!:¬RO¯ q§Â°

æs<�;Mh¢ j¶æ� [2]px²�iZ�;Mo©¶~

\ú¶$s
:T��tUÂ�ælhU\\px¡�wµ

¯t
loº0���!Ë`h£{

2. Ã�»qMO

¶.$sÃ�»rsÑé��$ 1tÔb{

2.1 miRNACqÓéÑ�  çÃ�»

rs0Åw miRNA CqÓéÑ �   çÃ�» [3] x

GEO w GSE52917 T�¼¢ïé�Å ` h{ é.$tx

GSE52917 series matrix.txt.gz q MO Ê²wÑ �   çU

“Series matrix”t�O` z \��;Mh{ \wÑ�  çt

x� � xwBZmiRNAÓéÑ�  çU���oM� { f

wº�xz H�QALSU� | ¨; !��-Ë`oM�U

°C±w�w
 � z }CQ ALSU
 � | H×�U
 � q

sloM� { �h\wÃ�»tx 3391�¨w miRNAU

���oM� {

2.2 §Â°æs<t��!:¬R

xij ∈ R
N×M � ijèw miRNAw j jèw±ïÓçt

SZ� miRNACqÓéÑ�  çqb� { §Â°æs<p

x\��

xij = ai +
∑

k

bikδkj

1ⓒ 2018 Information Processing Society of Japan

Vol.2018-BIO-56 No.2
2018/12/14



ØCrg¶qZ�C�

IPSJ SIG Technical Report

miRNA profiles

Categorical
regression 

PCA based 
unsupervised FE

miRNA selection

PCA

PCA loading

LDA

$ 1 �Z�wÃ�»rsÑé�{ LDA� ¢�Q�z PCA� �Rü

üs

Fig. 1 Data analysis flow in this study. PCA: principal com-

ponent analysis, LDA: liner discriminat analysis.
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Table 1 List of selected miRNAs. Bold letters indicate ovelaps

with 38 miRNAs downrefulated in sALS [5].

§Â°æs<�;Mh!:¬R{� (68 miRNA)

mir-1271 mir-185 mir-1910 mir-297 mir-3611 mir-3689b mir-

3689f mir-3937 mir-3960 mir-423 mir-4525 mir-4539 mir-4669

mir-466 mir-550a-1 mir-550a-2 mir-550a-3 miR-106b miR-

1268b miR-1273d miR-1285 miR-1290 miR-1296 miR-1322

miR-1538 miR-188-5p miR-1909-star miR-194-star miR-195-

star miR-2278 miR-2392 miR-296-3p miR-3120-5p miR-32-star

miR-320a miR-320b miR-320c miR-320d miR-338-5p miR-3655

miR-3663-5p miR-3907 miR-3960 miR-4271 miR-4429 miR-4440

miR-4462 miR-4493 miR-4521 miR-4530 miR-4647 miR-4667-5p

miR-4701-3p miR-4710 miR-4728-5p miR-4746-3p miR-4769-5p

miR-4783-3p miR-4793-3p miR-574-5p miR-584 miR-610 miR-

629 miR-642b miR-661 miR-760 miR-769-3p miR-99b-star

�Ot�è (22 miRNA)

miR-1180 miR-1275 miR-1306 miR-130b miR-134 miR-1469

miR-185 miR-1915 miR-2861 miR-297 miR-3064-5p miR-3665

miR-4306 miR-4455 miR-4497 miR-4656 miR-4745-5p miR-

4787-5p miR-483-5p miR-595 miR-638 miR-665

�Rüüs�;Mh­£s`¶6t��!:¬R {� (45 miRNA)

let-7a let-7b let-7c let-7d miR-103a miR-106a miR-107 miR-

122 miR-1246 miR-1280 miR-1281 miR-140-3p miR-146a miR-

151-3p miR-151-5p miR-16 miR-1825 miR-191 miR-19b miR-

2110 miR-221 miR-22 miR-23a miR-24 miR-25 miR-30d

miR-3135b miR-3175 miR-3185 miR-320e miR-3613-5p miR-

425 miR-4454 miR-4466 miR-4485 miR-4488 miR-4532 miR-

455-3p miR-4707-5p miR-4734 miR-652 miR-663 miR-92a miR-

93 miR-940

¯ 2 $ 2 tÔ^�h� mw�RüÛY��;Mh¢�Q�w��

æ»{ fALS:H�Q ALS, sALS:}CQ ALS

Table 2 Confusion matrix of liner regression analysis using

four PC loading shown in Fig. 2.

Yr

'� !�-Ë� fALS ñ� H×� sALS ñ�

!�-Ë� 8 1 0 5

fALS ñ� 2 5 0 0

H×� 1 0 16 8

sALS ñ� 1 0 1 5
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Fig. 2 Boxplots using four PC loading computed by PCA ap-

plied to 90 miRNAs selected by categorical regression

(Table 1).
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Fig. 3 Boxplot using the second PC loading computed by PCA

applied to miRNA profiles (P = 2.45× 10−5).
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Fig. 4 Scatter plot between the first and second PC scores.

Red open circles correponds to selected 67 miRNAs (Ta-

ble 1)
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Fig. 5 Boxplots using four PC loading computed by PCA ap-

plied to 67 miRNAs selected by PCA (Table 1).

:x¢ ¦x�<£ w miRNA �¬R` z ¬R`h miRNA

T��Rüüs�;MoËt�:xwùR!:�\R~ ¬

Rb�\qp ALSwÌ ¦Ú�§��ÏRb�\q�è

¯ 3 $ 5 tÔ^�h� mw�RüÛY��;Mh¢�Q�w��

æ»{ fALS:H�Q ALS, sALS:}CQ ALS

Table 3 Confusion matrix of liner regression analysis using

four PC loading shown in Fig. 5.

Yr

'� !�-Ë� fALS ñ� H×� sALS ñ�

!�-Ë� 8 1 0 2

fALS ñ� 2 5 0 1

H×� 0 0 14 7

sALS ñ� 2 0 3 8

¯ 4 $ 2 q$ 5 tÔ^�h� mw�RüÛY�w�wÐ�¹ïì

��:w�{ æ� $ 2z »� $ 5{

Table 4 Person’s correlation coefficients between PC loading

show in Fig. 2 (rows) and Fig. 5 (columnes).

PC1 PC2 PC3 PC8

PC1 0.65 -0.24 0.41 0.10

PC2 -0.50 0.58 -0.79 -0.08

PC5 0.32 -0.04 0.04 -0.39

PC8 0.26 -0.05 -0.06 0.53

¦`h{ miRNAw¬Rtx§Â°æs<q�Rüüs�

;Mh­£s`¶6t��!:¬R�;Mh{ �Oq� z

4Y P �U 0.01�<qMO,jpz miRNA �¬R`h{

§Â°æs<x 90 miRNAz �Rüüsx 67 miRNAq�

��aX �Mw:�¬R` z �hz Ts�w:w miRNA

U�Op�èt¬R^�h¢ ¯ 1,Ñ� ¿ ³ß�wY¬¬p

U�pz P = 1.5× 10−19z ¦¿ ¶zp� � �£{ \w\q

T� z �OxK��S�è`h,jp miRNA �¬R`o

M�\qU���� { GVs§Mxz §Â°æs<px�

�t0b�rw�Os��QpKlo� z miRNAw¬R

,jts�wt0`oz �Rüüs�;Mh­£s`¶6

t��!:¬RwÔùtx$ 3tÔ^�h�Os��Q�

�xß�^�sMqMO\qpK� { t����cz \�

iZw-$t��SwôMz �èQwK�¬RUs^��

qMO\qxz $ 3pÔ^���Os���w��QU�

×t§�$iqMO\q�Ô`oM�i�O {

�hz ¬R^�h� � S�|� � miRNAiZ�;Mo

PCA `hÔùw�RüÛY�wO j z ��t��tì�

`oM�ÛY���w¨ÅQ�GVM¢ $ 2,$ 5£{ f�

f��Oq��:w� mw�RüÛY�Uz® §Â°æs

<p-�`h4Y P �U 0.05¯ qMO�a,jp¬y�

oS� z ¬y�h�Rü� z §Â°æs<UH
 | � | � |

� �Rüz �Rüüs�;Mh­£s`¶6t��!:¬

Rw�OUH
 | � | � | � �Rüp� �Rü¤z H
 |

� | � �Rüw� mU�è`o¬y�oM� { îMz ot

H?�RüTqMO\qiZpxsX z �èt¬y�oM

�H
 | � | � RütmMoxì��:�GVM (¯ 4w

H
 | � | � jèw0¯RüU�pb� { P �xf�g�z

P = 1.11× 10−7, 6.14× 10−6, 5.41× 10−5){ îMt�èt
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