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(Zhu et al. 2007; Wang et al. 2012). A recent study of Chinese participants who

newly arrived in the United States also reported greater MPFC activity to trait

judgments on oneself than on one’s mother (Chen et al. 2013). The finding that the

MPFC activity differentiates between the self and mother in Westerner cultural

contexts but not in Chinese cultural contexts suggest that participants’ sociocultural

experiences modulate the shared representation of the self and mother in the MPFC.

This is consistent with Markus and Kitayama’s (1991, 2010) proposal that East

Asian cultures emphasize fundamental social connections, leading to an interde-

pendent view of the self and partial overlap in representation of the self and close

others whereas Western cultures encourage self-identity that is independent of

social contexts and others, leading to an independent view of the self.

While the aforementioned brain imaging findings suggest that sociocultural

experiences of a population can modulate the neural representations of oneself and

one’s mother, other studies also showed evidence that personal experiences with

significant others also modulates shared neural representations of the self and others

in the MPFC. For example, Heatherton et al. (2006) found that, while American

adults showed greater MPFC activity during reflection on personality traits of the

self compared to one’s best friend, reflection on the best friend’s personality traits

failed to show MPFC activation even when compared with judgments on whether an

adjective is printed in uppercase letters. Similarly, Wang et al. (2012) found that,

while trait judgments of oneself and one’s mother (vs. a celebrity,) significantly

activated the MPFC in Chinese adults, trait judgments of one’s best friend did not

produce MPFC activation compared to trait judgments of a celebrity. Why did

young adults show shared neural correlates in the MPFC during reflection on

personality traits of the self and mother but not of the self and one’s best friend in

the previous studies? One possibility is that there is a critical period during which

shared neural representations of the self and close others may be acquired and this is

why the self-related MPFC is engaged in representation of mother with whom one

interacts during early childhood (Wang et al. 2012; Zhu et al. 2007) whereas the

MPFC is not involved in representation of a friend with whom one lacks early life

experiences (Heatherton et al. 2006; Wang et al. 2012). If this is the case, then we

would not expect people to have shared neural representations of the self and close

others with whom one has no early life experiences. Alternatively, family

relationship may be critical for developing shared neural correlates of reflection

on oneself and close others whereas early life experiences are not necessary. If this

is true, middle-av9961(.9.3999p.89999961(A5c09000038(ntatio)-9(n)-3151.02360153 6999asentatio)-10.3.17999878(may)-8a99 0 TDg0i378.299987(others)-296.7l24developin)-108middl62atedone





positioned on the head-coil. 240 positive and 240 negative trait adjectives consisting

of 2–4 Chinese characters were selected from established personality trait adjective

pools (Liu 1990). The adjectives were classified into 10 lists of 48 words matched in

word length and valence. Six lists of words were pseudo-randomly selected for the

trait judgment tasks while the remaining 4 lists of words were used as distractors in

the memory test.

A box-car design was used during six functional scans. Each scan consisted of 6
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judgments compared to celebrity-judgments. The previous research has shown that

MPFC activity related to trait judgments of oneself is positively correlated with the

recall for self-related trait words (Macrae et al. 2004; Ma and Han 2011) and

damage to the MPFC eliminates self-related processing advantages (Philippi et al.

2012). These findings are congruent with the proposal that the MPFC encodes self-

relevance of stimuli during trait judgments (Han and Northoff 2009; Northoff et al.

2006). Family members are highly self-relevant in terms of one’s own survival and

development across the life span and are thus encoded with high self-relevance

compared to non-family members in the MPFC. In this regards, family members

may be essentially different from friends who do not produce shared neural

representation in the MPFC with the self (Heatherton et al. 2006; Wang et al. 2012).

In addition, we found overlapping activations in the MPFC when reflecting on

one’s own traits and those of one’s spouse and one’s child. It has been shown that

trait judgments of both self and mother induced comparable MPFC activations in

young Chinese adults but not in young Westerners (Zhu et al. 2007; Moran et al.

2011; Wang et al. 2012). Young adults have more early life experiences with their

mother during feeding and education compared to non-family members such as

friends. Profound changes of brain structure and function occur during childhood

into early adulthood (Gogtay et al. 2004). The previous findings left an open

question of whether early life experiences are necessary for developing shared

representations of the self and close others in the MPFC. In the present study,

participants started to know their spouses and gave birth to a child during adulthood.

Our work confirmed overlapping activations in the MPFC during self-/spouse-/

child-judgments and the MPFC activity did not differentiate between trait

judgments of oneself, spouse, and child. These results indicate that life experiences

during childhood and adolescence are not necessary for developing shared

representations of the self and conjugal family members in the MPFC. Familial

bond built during adulthood can also produce shared neural correlates of reflection

on personality traits of oneself and one’s family members in the MPFC. Together

our results suggest the MPFC activity in adults exhibits plasticity that allows

functional reorganization to include conjugal family members in the same brain

region that represents the self.

Unlike the MPFC activity, subcortical activities differentiated between family

members as we showed that trait judgments of one’s spouse but not one’s child

activated the thalamus including the PAG and caudate. These brain regions

constitute the dopaminergic reward system (Perogamvros and Schwartz 2012) and

are more strongly engaged when viewing a photograph of one’s romantic partner

compared to viewing a photograph of a familiar individual and thus may contribute

to the ‘‘general arousal’’ component of romantic love (Bartels and Zeki 2000, 2004;

Aron et al. 2005; Xu et al. 2011; Acevedo et al. 2012). Our results suggest that

reflection on personality traits of one’s spouse can also activate part of the reward



suggest that our middle-aged participants might experience reward from reflection

on both the self and their partners. Thus both perception of a romantic partner’s face

and reflection on one’s spouse’s personality traits may similarly activate the



generalize to people from more independent cultural contexts. However, if shared

neural representation of the self and one’s mate and offspring serves an evolutionary

function, then one might expect similar results among middle-aged adults in other

cultures. Future research might explore if culture plays a modulatory role in the

neural representation of spouse and offspring.

In conclusion, our fMRI results provide evidence for shared neural correlates of

reflection on personality traits of oneself and one’s conjugal family members in the

MPFC and thalamus among middle-aged Chinese adults. Our findings suggest that

the human brain can be shaped during adulthood in order to develop shared neural

representation of the self and significant others. The shared representations may

guide prosocial actions toward family members and strengthen a sense of
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