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We previously identified 107 proteins using highly purified human metaphase chromosomes. Two chromosomal proteins,
ASURA (Prohibitin 2) and RBMX (RNA binding motif protein, X-linked) were relatively abundant, suggesting that they
play important structural roles in mitotic events. They are known as multi-functional proteins, but the mitotic functions
have not been identified well. Our preliminary screening for their mitotic profiles showed that both ASURA and RBMX
depletion caused mitotic arrest with chromosome nonalignment, and sister chromatids were separated untimely. In
addition to sister chromatid cohesion, chromosome congression requires proper kinetochore formation to achieve stable
microtubule attachment. The objective of this study is to clarify whether and how ASURA and RBMX are required for
kinetochore assembly.

Localization analysis indicated that ASURA and RBMX do not specifically localize to the kinetochore
throughout the cell cycle, and therefore are not thought as the kinetochore proteins that are known to enrich at the
kinetochore especially during mitosis. To test whether ASURA and RBMX are required for the localization of kinetochore
proteins, siRNA-mediated gene silencing approach was employed. Signal intensity of several outer kinetochore proteins,
including Hecl, were decreased significantly after ASURA and RBMX depletion, suggesting that kinetochore formation is
impaired.

To further investigate how ASURA and RBMX contribute to kinetochore formation, I adopted electron
microscopy for the RNAi analyses. As the defects observed in kinetochore may be derived from disruption of the
maturation process, I first ascertained the kinetochore development in Hela cells. In prophase, the kinetochere is visible
on the surface of the primary constrictions as rough circular patches of fine fibrous materials, which gradually
differentiated into two layers within the ball and developed finally into the trilaminar structure by late prometaphase.
Accordingly, kinetochore assembly was classified into three groups, Class 1 (fibrillar ball), Class 2 (fibrillar ball with a
faint outer plate) and Class 3 (trilaminar structure). Kinetochores in control and RNAI treated cultures (ASURA, RBMX

and Hecl RNAI cells) were analyzed and were classified into each of the Class 1, 2 or 3. In contrast to the control with a

majority of Class 3 kinetochores, ASURA and RBMX dcpletion resulted in a significant increase of Class 1 kinetochores.
In addition, microtubule attachment was significantly reduced. These pbenotypes were similar to that of Hecl RNAI,
suggesting that both ASURA and RBMX are involved in Hecl targeting. Hecl is belongs to the CENP-I pathway,
therefore, ASURA and RBMX may be involved in this pathway in targeting kinetochore proteins.

These data suggest that in addition to the kinetochore components which are required for its comstruction,

non-kinetochore component proteins, such as ASURA and RBMX, play critical roles in facilitating kinetochore assembly.
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AL, RNA T RNAD HEIC L0 2 BEOLRMAAKSY /87 E. ASURA (Prohibitin 2)33 & TF RBMX (RNA binding
motif protein, X-linked)® / v 7 ¥ > L, W% >V BIMIRSBHOETICHETH D I EBLUEOEAL LT,
Y > ENSEEORBICERL TWE ENSHBRICDVWTHERNTNS,

#7°. ASURA BX U RBMX % > /37 B RNAI BTV, MRS EEICET 59288 B KOREHOFER
ADRFIREEZBERLTWS, JHITED. 120 L EDF DRI BHNBEBMICHET 5 I &K DBRENABREIT
BOWTRENECACEMNRBEIN, TORICDNTE ST, FEREEEHNT Heel ® CENP-F R ENSDROH
By VNI BOREERETS, INEOY N TEPBRENSRDNS I E2HOPITL TS, ASURA B
YU RBMX fi¥ O/ BRBEEICRELRNI EMNS, IS ORI ASURA BLUNRBMX M ZN5 OHFEKS
NV BERBFEEANU TN THIEERETEIHDTHS,

LU BBREETFEMEZANT. Hla MBI 2BRAZBHEEOFEERRZ ZBIICER L2 ET. ASURA
BXO RBMX % RNAI IECTOEL =Mz 3#MICBRT50TH 5, TOKE. N5 OUEMRTREFREEDS <
KEEEEAEREINT, ROYHORERBICECELERAHTOTHD. ZDOI L3 ASURA BI U RBMX 2%
SIS E MR TS EERBEAY AV EEEARICY 2N — A LI DBREREEBRL THWE T EEHS
MTRL TN S,

AHLTHR. BEEICRBETSHEEY >RV BEORELT. BREICRELRWREERSY > /X7 ANEFEEDR
BRICEDOTEBERBEEETSIE, L ASURA BEURBMX EWHERDOY VXV HNBET 202K L
HLOTHY, BEAOERDIOHBREASOETERICAL TEEN DHBABAREMA, TOEMIIKEIFEST
55D TH 5.
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